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For over 60 years 


this trade mark has stood for speed and 


strength in reinforced concrete work. 


DRAGON 


(Brand) 
PORTLAND CEMENT 


Supplied by 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD. 
PENARTH, SOUTH WALES 
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TUBULAR STEEL TRENCH STRUTS 


(ADJUSTABLE) 


REGISTERED TRADE MARK 


OUTSTANDING ADVANTAGES 


1.—Save at least 80°,, labour by elimin- 
ating the old-fashioned system of cutting, 
wedging and nailing timber strutting ; 
no waste of timber. 


2.—Fixed by one man in one minute 


3.—Being steel complete, they are 
practically everlasting and can be used 
over and over again indefinitely. 


4.—Take up very little store space and 
» very compact for transport. 


5.—No loose parts which can be 
lost, so they are always ready for 
work, 


IN THREE SIZES 


Length Approx 
Expanded Weight 


23 14 Ib. 
3’ 64" 19 Ib. 
“ay 24 Ib. 


Burton’s Patent Solid Dropforged Steel Scaffolding Fittings 


THE LONDON & MIDLAND STEEL SCAFFOLDING CO., LTD. 


ST. LUKE’S WORKS, OLD HILL, STAFFORDSHIRE 
Telegrams : DUBELGRIP, CRADLEY HEATH. Telephone: CRADLEY HEATH 6237 8 


London Offices: BURWOOD HOUSE, CAXTON STREET, S.W.! 
Telephone: Abbey 6483 /4. Telegrams: Dubelgrip, Sowest, London 
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FACTORY WORK IN COURSE OF CONSTRUCTION 


YORKSHIRE 


HENNEBIQUE 


FERRO - CONCRETE SPECIALISTS 
SINCE 1904 


HEAD OFFICE : VIADUCT WORKS, KIRKSTALL ROAD, LEEDS, 4 
Telephone : Leeds 20687-8-9 Telegrams : Ferro, Leeds 


BRANCH OFFICES: 30, WINCOLMLEE, HULL. Telephone: Hull 33501 
SCOTLAND : ALNESS, ROSS-SHIRE. Telephone: Alness 289 
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Leaders in Airfield Construction 


These mobile paving units mix and 
place the concrete right at the runway 

The dry batches of materials for the 
concrete are accuratels proporliione d 
by weight at the central batching plant. 
The construction of this airfield re- 
quires 500,000 cubic yards of high 
quality concrete which is being laid at a 
rate of 10,000 cubic yards every week, 
and the quality is controlied at ever) 


stage of production. 


Earth moving equipment Central weighbatching plant 


This company has carried out in recent years, 
over £50-million worth of aerodrome and airfield 
construction work, including the runway for the 
Brabazon aircraft at Filton. The most modern 
airfield construction equipment in the world is 
available backed by experience and an efficient 
organisation. 


Contractors for every class of Building and Civil Engineering at home and overseas 


JOHN LAING AND SON LIMITED. London, Carlisle, Johannesburg, Lusaka. Established in 1548 
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includes driven piles for the effluent pipe 


ne at the new factory of the Standard 


Yeast Co. Led Consulting 
Ove Arup 
and Partners. Main Contr 


Messrs. Bovis, Ltd 


at Harwich 
Engineers Messrs 


actors 


FOR 
BRIDGES 


CONTRACTORS 
STRUCTURES 


MARINE 
RESERVOIRS 


INDUSTRIAL STRUCTURES AND PILING 


& CO. LTD. 


HARBOUR CHAMBERS 
SHOREHAM. BY - SEA 


Telephone 224 


This hand lever bar-bender 
will bend rounds, squares 
and flats for U bends and 
hooks, and also sharp angles 
by changing dies. Full de- 
tails will be sent on applica 


tion to 


LEWIS & LEWIS, LTD. 


SCHOOL ROAD, LONDON, 


TELEPHONE : ELGAR 7547 


FOR SALE OR HIRE 


MACKLEY 
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Colwyn Bay Sea Defence is sure 


thanks to RAPID METAL 


Authority: Borough of Colwyn Bay 


Contract: Sea wall and other works between College 
Avenue and Foreshore Park 


Engineer’ N. S. jeffrey. Esq, AMICE Mun E., 
Borough Engineer and Surveyor 


Main Contractors: Messrs. Roger Hughes & Company 

Ltd, Old Colwyn 
The curved shutter unit illustrated is formed entirely 
of Rapid Metal standard straight panels which, when 
this job is completed. become immediately available 
for any other type of steel shuttering work. Only one 
steel shuttering unit was used. As the work progressed 
the unit was moved to the next section without dis- 
mantling. Truly a striking example of how Rapid Metal 
Shuttering does a better job. easier. quicker, cheaper 


Sole Patentees and Manvtacturers : 


RAPID METAL DEVELOPMENTS LTD.., 209 Walsall Perry Barr, Birmingham, 22b. Te! : BIRchfields 6021 
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TO ALL WHO HIRE STEEL SHUTTERING 
‘H’ FRAMES AND PROPS 


your buyword for 
economy 


4 


OWN A STOCK OF MILLFORMS, MILLFRAMES 
AND MILLPROPS AND SAVE YOURSELF MONEY 


‘AS WELL AS CONTRACT TIME 


MILLFORMS (the automatically aligning and self-supporting steel shuttering 
for concrete walls, floors, columns and beams), MILLFRAMES (the 
greatest single tmme-and-labour-saving advance in tubular scaffolding 
technique) and MILLPROPS (adjustable tubular steel shores) are the finest 
stock investments you can make. They save you money every time you use 


them—and you save more when you own them. Write for full details now. 


MILLS SCAFFOLD CO. iTD. 


A Subsidiary of Guest, Keen & Nertletolds, Lrd 
Head Office TRUSSLEY WORKS, HAMMERSMITH GROVE, LONCON, W.6 + Riverside 5026 9 


Agents and Depots: BELFAST - BIRMINGHAM - BOURNEMOUTH - BRIGHTON - BRISTOL 
CANTERBURY + CARDIFF © COVENTRY CROYDON - DUBLIN - GLASGOW - HULL + ILFORD 
LIVERPOOL + LOWESTOFT - MANCHESTER - NEWCASTLE - NORWICH + PLYMOUTH 
PORTSMOUTH + READING SHIPLEY - SOUTHAMPTON SWANSEA YARMOUTH 
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GRAIN SILO, RECEIVING HOUSE AND BOILER HOUSE AT HULL FOR 
MESSRS. SPILLERS LTD. 


CONSULTING ENGINEERS: 


OSCAR FABER & PARTNERS 


PETER LIND COLTD 


STRATTON HOUSE, PICCADILLY, 
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The 1953 ARD-50 MODEL illustrated above is driven by an electric motor, and the position is shown of the 

pedal and hand control levers. It is supplied complete with standard accessories and fitted with an electric 

motor, a Ruston & Hornsby petrol-paraffin engine, a Petter’s petrol engine or Diesel engine. It is superior 

to all other types in speed, accuracy, simplicity and economy. The automatic control is governed by the 

fluted member (Brit. Pat. No. 469,649) which permits the desired bending angle to be set mathematically 
This model is a double-disc machine which will bend all diameter bars from 4 in. to 2 in. 


1953 RAS-40 MODEL. The 1953 RAS-40 MODEL illustrated below is a single-disc 


machine for bending bars up to |} in. It has been designed for the special purpose of enabling the 

Contractor to obtain an extraordinarily high bending production of bars up to I} in. Its speed has been 

increased to a practical limit of 8 to 10 r.p.m., and a full hook bar takes three seconds bending time. Its 

simple operation enables the maximum high speed to be easily maintained with accuracy in bending. Send 
for full details. This model can be supplied motorised or engine-driven 


SECOND AVENUE, 


Telephone: Chatham 45580. 


JANUARY, 198 
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BAR-BENDING 


The illustration above shows the bending of an angle loop in one operation with the 1953 ARD-50 Mode! 

This model is invaluable for repetition bending, and is fitted with a cantilever backrest for multiple bending 

of small diameter bars shown in the illustration below. We also supply, at extra cost, a special device for 

bending hoops and spirals, and formers and backrests for special steel, such as ‘‘Isteg,”’ ‘‘ Square 

Grip,” “ Twisteel,"" etc The 1953 ARD-50 Model is in full production, and complete details will be 
sent on request. 


POWER BAR CUTTERS 


Send for our illustrated catalogue giving details of the BRRL.SOA model 
high-speed shearing machine. it cuts mild steel rods up to 2 in. diameter, 
makes 28 cuts per minute. and 2in. diameter bars require one cut only 


TEEL LTD. 


-HATHAM, KENT 


s and Cables: Cembelgi, Chatham 
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The people who were 


ST 


TO PROVIDE wire for Britain’s first 


Prestressed concrete bridges. 


TO PROVIDE wire for Prestressed 
concrete in 8-ft. coils to pay out 
straight. 


TO PROVIDE indented wire to give 
greater bonding. 


Johnsons were an obvious choice to provide a// the -200 bright, 
degreased, high tensile steel wire—again in 8-ft. coils—for the 
prestressed Concrete Work on B.E.A.’s new hangars. Total 
weight was 164 tons. Total length: 3,445,000 feet. 


We can be the first to provide you with prompt delivery of all 
your prestressed wire requirements. Your enquiries will receive 
immediate attention. 


Just another successful application of wire by 


JOHNSONS 


RICHARD JOHNSON & NEPHEW LTD., FORGE LANE, MANCHESTER 11 


xii 
i> 
1 
4 
<9 
> t bad 


CONCRETE AND CONSTRUCTIONAL ENGINEERING 


BOTTLING STORES AT BISHOP'S STORTFORD. 
Architect : Mr. G. A. Bethell, A.R.I.B.A. Consulting Engineer : Mr. W. C. Andrews, O.B.E., M.I.C.E 


Reinforced Concrete Bunker, 105 ft. high, for Reinforced Concrete Gantry, 7! ft. high, for 
South-Eastern Gas Board, Wandsworth Works South-Eastern Gas Board, Wandsworth Works 


SOME RECENT 
CONTRACTS IN f# HOWARD FARROW 


REINFORCED LONDON & BRISTOL 
CONCRETE BY 
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CUNITE AND 
CEMENTATION 


Systematic repairs to structures 
» ; based on systematic diagnosis of 
x defects. 


__ WHITLEY MORAN « CO. LTD. 


Specialists in the Repair of Engineering Structures 
GUNITE 5 OLD HALL STREET, LIVERPOOL. Telephone: Central 7975 


BROWN PAPER 


FOR USE IN PRESSES AS 
SEPARATORS 
BETWEEN 
E TE CARDBOARD TUBES 
SLABS ber: tho 


JOHN ROSTRON SONS LTD. 


47 HOULDSWORTH STREET, MANCHESTER, |. Telephone: Central 2271 (5 lines) 


— YY 

7 


CONCRETE AND CONSTRUCTIONAL 


recast concrete 


ENGINEERING 


GLOUCESTER MAIN DRAINAGE 
The 9-ft. diameter tunnel for this scheme 
is 7,868 ft. long, and is lined with SHOCK- 
CRETE precast concrete segments, each 


2 ft. wide and about 5 ft. 3 in. long. 


WE ALSO SPECIALISE IN 
the design and manufacture of ali types of prestressed precast concrete structural 
units, and all other forms of cast stone and precast concrete, including piles, hollow 


and solid floor units, facing slabs, and other units for building and civil engineering 


SHOCKCRETE PRODUCTS, LTD., RYE HOUSE WORKS, HODDESDON. HERTS. 
Te'ephone : Hoddesdon 3037 8 End 2557 
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THERMAL INSULATION 


mm 


ANTI - CONDENSATION 
SOUND INSULATION 
FIRE PROTECTION 


FUEL SAVING 
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ANTI-CORROSION 


The thermal conductivity (K) of standard SPRAYED 

quality Sprayed “ LIMPET” Asbestos is 0.4, ee 99 
but when required, special grade fibre can be 

employed to provide a K value as low as 

32 (N.P.L. test). RECD wane 


The sound absorption coefficient for 1” thickness 
_ at a frequency of 500 cycles per second 
is 0.65 (N.P.L. test). 


The inset shows Sprayed “ LIMPET™ Asbestos 

on barrel roofs at extensions to The Spode Works 

Architects Messrs. Hind & Brown, L./ A.RA.B.A., 
Stoke-on-Trent. 


TURNERS ASBESTOS CEMENT CO LTD. 


A MEMBER OF THE TURNER & NEWALL ORGANISATION 
TRAFFORD PARK MANCHESTER? 
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BIERRUM 


& PARTNERS LTD. 


OUTDOOR SWITCHGEAR STRUCTURE FOR THE 
BRITISH ELECTRICITY AUTHORITY 


10 SUDBURY HILL, HARROW-ON-THE-HILL 
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CONCREAM 


This non-staining, smooth and easy working 
white mould oil can be used with confidence 
on all classes of in situ and precast concrete 
work where the use of a white mould oil ts 
recommended. 


VIBRAMOL 


This non-staining and non-separating mould 
oil is made specially for use on steel shuttering 
and moulds where vibrators are used, and 
provides a good film which is not readily 
moved under vibration. 


SPRAYMOL 


This grade of mould oi! has been specially 
produced for use with a spray gun. It car 
be used with great economy on all types of 
shuttering and moulds, and will not separate 
under pressure. 


“PS 99 PRODUCTS OF THE 
ode ORIGINAL MAKERS OF 
Experience has shown that the production of CONCRETE MOULD OILS 


precast and in situ prestressed concrete needs 
a special mould compound, and in collabora- 
tion with leading prestressed specialists we 


have produced Grade “P.S."" Mould Com- We specialise in the production of mould oils and com- 


und for this class of work 
at pounds for concrete work of every kind, from mass 


‘< ” concrete work to high-class architectural stone work, 
8.A. and have an unrivalled experience which enables us to 


This Mould Compound has been specially give expert advice on all mould oil problems. We 


produced to satisfy the requirements of those have a grade for every purpose, and will be pleased to 
engaged in the production of spun concrete 


products. submit full details, samples, and prices on request. 


RICH? HUMBLE & SON, LTD., COLUMBA OIL WORKS, LEEDS, 3 


Telephone : 27155. ESTABLISHED 1854. Telegrams : ** Columba, Leeds, 3."’ 


for every proces> of 
concret® production 
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SUPPLEMENT I 


(a) The largest Reinforced Concrete Gasholder 
Tank in the country, 230 feet x 45 feet deep, 

IN DUSTRIAL designed and constructed for the East Midlands 
REINFORCED 
(b) Reinforced Concrete Gasholder Tank, 

CONG RETE 183 feet x 34 feet deep, designed and con- 


structed for the South Western Gas Board. 


F.C. CONSTRUCTION 


SPECIALISTS IN THE DESIGN 
AND CONSTRUCTION OF 
FOUNDATIONS AND STRUCTURES 
FOR THE HEAVY INDUSTRIES 


CITY ROAD, DERBY. TELEPHONE : 45424 
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THE RIGHT KEY 
OPENS THE DOOR 


TO POST-TENSIONED 
PREFABRICATED 
CONCRETE 
BUILDINGS 


We offer Engineers and Architects a first- 
class service in the supply of a complete range 
of post-tensioned precast concrete structural 
members for buildings of all kinds, and also 
invite inquiries for the supply of reinforced 
and post-tensioned concrete units to any design 
and for any quantity. For full details, send to : 


BLAKELEY (SHEFFIELD) LTD. HOPE NEAR SHEFFIELD 


8,000,060 


ALREADY SOLD 


More and more Contractors are 


taking advantage of the simplicity 
and infinitesimal cost of the B.E.C 
bar spacer, which always ensures 
that the specified cover of vertical 
and horizontal reinforcement is 
automatically and accurately 
maintained without being 
affected by heavy tamping 

and vibration The B.E.C. bar 
spacer is easily and quickly 


fixed however intricate the position 


of the reinforcement it is a 
permanent fixture, leaves no rust 
stains, and is made for rods 4 in. 


diameter and upwards with cover of 
§ in. and upwards. Samples are 


available on application to 


BERRY’S ENGINEERING CO. LINCOLN ST: BRIGHTON 7 


Telephone: - - BRIGHTON 27513 
Contractors to Ministry of Supply, etc. 
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Elevated reinforced concrete roadway for the British Sugar Corporation 
at Cantley. Consulting Engineer: Mr. W. C. Andrews, O.B.E., M.I.C.E., 
M.1.Struct.£. Constructed by 


SIR ROBERT 


cALPINE 


& SONS LTD 


CONTRACTORS FOR ALL FORMS OF 
REINFORCED AND  PRESTRESSED 
CONCRETE CONSTRUCTION 


80 PARK LANE LONDON, W.! 
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PRECAST 
CONCRETE 
STRUCTURAL 
MEMBERS 


for a ‘‘ Glover '’ tower at the 
Chemical Products Works of 
the South Eastern Gas Board. 
Contractors : The Demolition 


& Construction Co. Ltd. 


by 


LIVERPOOL 


ARTIFICIAL STONE CO. LTD. 


SPECIALISTS IN ALL FORMS OF PRECAST 
REINFORCED AND PRESTRESSED CONCRETE 


FACTORIES AT 


LIVERPOOL : Picton Road, Wavertree. Telephone: Sefton Park 2360 2. And Foster Street, Sandhills. Telephone : 
Bootle 3130. LONDON: Silwood Street, Rotherhithe. Telephone: Bermondsey 1157. MANCHESTER: Lyons Road, 
Trafford Park. Telephone: Trafford Park 0677 8. NORTH WALES: Penmaenmawr & Welsh Granite Co., Ltd., The 
Quarries, Penmaenmawr. Telephone: Penmaenmawr |1. LONDON SALES: 65 Victoria Street, S.W.! Telephone: 
Abbey 2932 
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HUGH LEGGAT 
LTD 


CIVIL ENGINEERING AND 
BUILDING CONTRACTORS 


We illustrate above a building for The Singer 
Manufacturing Co., Ltd, for which we carried 
out the reinforced concrete and building work. 


Architects: Messrs. Frank Burnett & Boston 


BARRHEAD GLASGOW 
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new and 
improved 


high - strength concrete coatings 


Application of concrete with the Pneumatic Concretor is easier, faster, better. 
Constructions with *‘ shot "’ concrete have greater strength, rendering them 
impervious to moisture and entirely unaffected by salt water, chemicals and 
fumes. Timber as well as steel-work and masonry can be coated with ‘‘ shot "’ 
concrete with complete success... . Figure out your programme with the 
Pneumatic Concretor—you will get big savings in time, labour and money. Ask 
for illustrated folder. 


NEW FEATURES 


{!] Quick-release fittings to large clean-out door and feed outlet slashes clean-out time. [2] New 
type feed-wheel assembly of massive proportions which, together with its associated ports, ensures 
negligible build-up and constant steady output even with damp materials. [3] New type contro! 
valves unaffected by sand and grit which will not become stiff to operate. [4] Gear-box of unit 
construction embodies hardened steel worm and bronze worm wheel mounted on ball bearings 
and precision-ground and hardened shafts of ample proportions, the whole assembly being sealed 
in oil. [5] Highly efficient seals to all shafts positively prevent the entry of dirt, grit, dust, etc., 
and avoid loss of lubricant. [6] Simple positive lubrication ensures that operators do not neglect 
this item and guarantees long trouble-free operation 


THE CONCRETOR CAN BE USED AS A SAND BLASTING MACHINE 
& FOR THE APPLICATION OF REFRACTORY & OTHER MATERIALS 


BOULDER EQUIPMENT LTD. 
ST- BARNET HERTS ENGLAND 
BARNET 4141 = GRAMS: BOULDER BARNET 
CABLES: BOULDER BARNET HERTS 
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REINFORCED 
CONCRETE 


(CONTRACTORS) LTD 


Included in recent contracts carried out by us in reinforced 
concrete is the six-story warehouse at 
Joynson (Liverpool) Warehouses, Ltd., illustrated above 
Mr. Neville A. Holt, F.R.I.B.A. Reinforced Concrete Engineers 


The Grip Steel Bar Co. Ltd 


Liverpool, for Messrs 
Architect 


TYSONS (CONTRACTORS) LTD DRYDEN STREET LIVERPOOL, 5 
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** Naybro ’’ Stone has been specified 
by leading Architects and Engineers 
for bridges, industrial and residential 
structures of all kinds in many parts 
of the country. It is a material of 
superior quality produced by ex- 
perienced craftsmen, and can be 
supplied to any design, texture, and 
finish at an economical price. In- 
clude our name on your list for 
future contracts. Quotations sub- 
mitted without obligation. 


NAYBRO STONE LTD. 


LONGTON, STOKE-ON-TRENT 
Telephone : Longton 3905! 


FABRIC 

$ A JOB FOR 

FOR ROAD 
REINFORCEMENT 


“CONCRETE SERIES” 
. « « featured above is Model 2A BAR bending machine for 
the accurate and rapid cold bending to precise measurement BOOKS ON CONCRETE 


= of mild steel reinforcing bars of up to 14” diam. 
For a complete catalogue giving prices in 
i For full particulars of this and other sterling and dollars, send a postcard to: 
: Kennedy benders, write to: — CONCRETE PUBLICATIONS, Ltd. 
W. KENNEDY LTD., Dept. C, STATION WORKS. 14 Dartmouth St., London, S.W.! 


WEST DRAYTON, MIDDX. Phone: West Drayton 2084 England 


| 

IF IT’S A BENDING > 

BENDING MACHINES 


Jaxvary, 19533. CONCRETE AND CONSTRUCTIONAL ENGINEERING 


Prestressed Concrete Railway Bridge at Rotherham, with a span of 160 ft., believed to be the 
largest-span prestressed concrete railway bridge constructed in this country or abroad The 
design was prepared by Mr. H. Donovan Lee, M.1.C.E.,f or Messrs. Steel, Peach & Tozer (Branch 
of The United Steel Companies, Led.) 


PRESTRESSED 
CONCRETE 


NGDEN 


PUBLIC WORKS CONTRACTORS 
SPECIALISTS IN 
REINFORCED AND PRESTRESSED 
CONCRETE 


GEORGE LONGDEN & SON, LTD ST. PETER'S CLOSE SHEFFIELD |. 
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for all forms of 


PRECAST 
co Cc RET E 


workmanship, expert 
supervision, and excellent 
service. 


We specialise in the production of Precast Concrete structural members to standard or 
special designs, also products for the Electrical Industry, Sports Ground Contractors, and 
Fencing Contractors, and shall be pleased to submit quotations for your requirements. 


H.B. CONCRETE CO. LTD. 


Head Office and Works: VICARAGE ROAD, EGHAM, SURREY. Telephone: Egham 3092. 


VIBRATOR 


for compacting mortar cubes 
for Compression Test B.S. 
12/1947, B.S. 915/1947, 
B.S. 146/1947, B.S. 1370/ 
1947. New type automa- 
tic control—optional. The 
vibrator illustrated in the 
B.S. was built in our works. 


The ‘‘ CAPCO’’ range of con- 
crete testing apparatus also 
includes Cube Moulds; Slump 
Cones ; Tensile, Vicat, and Cylin- 
drical Moulds; Tile Abrasion 
Machines ; Compacting Factor 


Apparatus. 


Full details on request. 


CAPCO (SALES), LTD. 


BEACONSFIELD ROAD, LONDON, N.W.10. Telephone: WILLESDEN 0067-8. Cables: CAPLINKO, LONDON 
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forming CABLE DUCTS 


WILL BEND TO ANY SHAPE AND REMAIN RIGID 


The use of KOPEX TUBES by Engineers and Contractors has already proved that 
they afford asimple means of forming cable ducts with unskilled labour and without 
fixing equipment for the most intricate prestressed concrete design. This new 
development in prestressed concrete work should be investigated by all Engineers 
and Contractors engaged in this class of work, to whom we will be pleased tosubmit 


samples and full details. 


UNI-TUBES LTD. 


9 SOUTH MOLTON STREET, LONDON, W.1. WORKS: ALPHA STREET, SLOUGH. 
Telephone: MAYFAIR 7015. Telephone : SLOUGH 24606. 


TUBES 

for 

the ne 
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Aerial photograph of British Consulting Civil Eners: L.G. Mouchel 
Electricity Authority's Lincoln & Partners Ltd. Contractors: Wm. 
Power Station. Moss & Sons Ltd. Concrete Piling Ltd 

The Franki Compressed Pile Co. Ltd. 


The use of Ciment Fondu 


in Power Stations 


One of the many power stations in this country where 
Ciment Fondu has been used because of its resistance to 
mineral sulphates and/or sulphur fumes or weak acids 
is the Lincoln Power Station shown above. 

Ciment Fondu was specified for all concrete work under- 
ground because of the peat acid in the soil. 

All piles were made with Ciment Fondu and all concrete 
work to ground level for cooling towers, pond bottoms, 
pond walls, main building, switch houses, intake house, 
pump house, ash hoppers, wagon tipper, etc. 


Please write for literature. | CIM ENT 
Concrete Rock-Hard within one day : 


ALUMINOUS CEMENT 


LAFARGE ALUMINOUS CEMENT CO. LTD. 
73 BROOK STREET, LONDON, W.1. Tel: MAYfair 8546 
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REINFORCED 
CONCRETE 
CONSTRUCTION 


SPECIALLY DESIGNED 
TRAVELLING FORM- 
WORK IN USE ON CONSTRUCTION’ OF 


REINFORCED CONCRETE RETAINING WALLS. 
(Formwork by Parry) 


‘UNITED KINGDOM CONSTRUCTION 
ENGINEERING COMPANY LTD.. 


ENGINEERING CONTRACTORS 
HAMMOND ROAD. KIRKBY INDUSTRIAL ESTATE, LIVERPOOL 
fre EPHONE, SIMOMSWOOD, 2601 (3 LINES) 
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SUPEF 


CEMENT 


SUBMARINE BRANO 


THE TANNO-CATALYSED PORTLAND CEMENT 


SAVES TIME SAVES TROUBLE 
NATURALLY WATERPROOF, CONTAINS NO WATER REPELLENT MATERIAL 
Uses :— 


For CONCRETE For RENDERING 

Provides a CONCRETE of great strength Supplies an impenetrable RENDERING of 
at early dates and impervious to water, such adhesive power thata |” thickness will 
oil, etc., without any form of surface resist an outside pressure of at least a 20’ 


coating. head of water. 
For SLURRY (as paint) 
For PAVING Makes a perfectly watertight covering to 


Produces a hard wearing PAVING, dust- brick or breeze concrete walls at very small 
less and proof against penetration by water, cost, and also provides the best watertight 
ete. undercoat to coloured finishes. 
Technical Information is available to users. 
Used in 1914-1918 and still used by : 
Air Ministry, War Office, Admiralty, Ministry of Works, Ministry of Supply, etc. 


SUPER GEMENT LTD., wt 1008 


ONCRETE 

a Expert advice and schemes submitted for gunite 
8) LTD work of every kind. complete intormation on 
the various uses ot gunite will be gladly sent 
on request. 

96, Victoria Street, Westminster s.W.1 


ALSO AT ABERDEEN, FELFAST, 


JANUARY, 1953. 


Expanded Metal Reinforcement was used 
for the 330 ft. span double hangar at the 
Marseilles-Marignane Airport, France. 
Ordinary round steel rods were originally 
specified but Expanded Metal was 
adopted finally for the following reasons : 
(1) Superior Bond .. . slipping impossible. 
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(2) Protection of Steel better assured 
because sheets could be placed more 
exactly at centre of concrete without risk 
of displacement during concreting. (3 
Better distribution of steel for equal 
weight per sq. yard. (4) Simplification 
of the reinforcement. 


Designed and built by Des Entreprises Bousstron. Photo: Ray-Delvert. 


Expanded 


Metal 


THE EXPANDED METAL COMPANY LTD., Burwood 
ABBey 3933 
Hartlepools 2194 
CAMBRIDGE, 
MANCHESTER 


House, Caxton Street, London, S.W.| 
Stranton Works, West Hartiepoo! 
BIRMINGHAM, 


CARDIFF, EXETER, GLASGOW, LLeEDS, 


EXPAMET’ PRODUCTS 
ExpametExpanded 
Steel and Aluminium 
Flattened Expamet 


1 
SS 
SS ee 
| 
Exmet Ribmet 
XPM Welded Fabric 
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4 EVER 
STANDAROISE 


BUILDERS’ HOISTS 


because 

d 1. They are more dependable— 
: : designed and ruggedly built to reduce 
: wear and tear. 

because 

: 2. They take less time to erect— 
quick-fitting tower masts are self- 
; aligning ; require no fishplates. 

because 

d 

' 4 4 3. They have a longer effective life 
| . = —robust sections throughout . . . self- 
aligning bearings ... power units 
totally enclosed to give complete pro- 
tection in dusty, adverse working 


For full details, apply for illustrated Folder 
There’s a Wickham Agent i district ! 
RF m gen in your district 
WICKHAM ENGINEERING CO. LTD 
34 VICTORIA STREET, 


LONDON, S.W.! 
Telephone: Abbey 5967/8 


TRACTORS 
| “tt 


you’ve 


a 
WATER 
LEAKAGE 


problem 


The Cementation process is now being extensively used in sealing off 
leakages of water from large tanks, docks and other similar structures, 
and in rendering watertight tunnel linings. Contracts of this nature 
have been carried out for the South Metropolitan Gas Works, the Gas 
Light and Coke Co., the Meltham U.D.C. where escapes of water were 
occurring from the gasholder tanks, at the Burry Port Dock of the GW.R. 
Barry Dock, and Leeds Electricity Works Canal, where loss of water through 
the walls and floors of the structure was becoming serious. Similarly, 
cementation has been employed in rendering watertight the swimming 
baths at Clifton, Bristol, and Bradford-on-Avon, and the sewage disposal 
tanks for the Doncaster Corporation. It has also been used for water- 
proofing of basement walls and floors as at the new B.B.C. House, London, 
Stockport Sewage Works, Grimsby Power Station, and for many other 
purposes. 


consult EMENTATION 


COMPANY LIMITED 


BENTLEY WORKS, DONCASTER. Telephone : DONCASTER 54177-8-9 


1993, CONCRETE AND CONSTRUCTIONAL ENGINEERING 
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MULTI-CLAMP 


The All-Purpose Builders Clamp 
with 


DOUBLE 


THE DOUBLE ACTION 
with the “ open-fork "’ construc- 
tion, shown below, offers a further 
wide range of adjustments for 
clamping ground beams, walls, 
site piles, and T-beams. 


THE DOUBLE 
RANGE gives over 
1000 square and rectan- 
gular adjustments from 
4” to 2’ 9” for clamping column and beam 
shuttering. 
This range is wider than that of ANY 
TWO SETS of clamps at present available. 


DOUBLE 


Write for 
Brochure M.C.1 


: ( MABEY & JOHNSON LTD. ) 


54 VICT RIA 


STREET, LONDON, TORIA 8026-8 


“This small cableway can be used for the econo- 
mic transportation of any load It is here seen 
handling a jcep 


We can supply Ropeways or Cableways with 
capacitics of from 1 ton to 400 tons per hour to 
traverse any distance 
An enquiry will cost you nothing —it may well 
ultumately result in the most profitable invest- 
ment you have ever made.” 


BRITISH ROPEWAY ENGINEERING 
BRECO COMPANY LIMITED 


Plantation House, Mineing Lane. London, E.C.3. 


CABLEWAYS 


RANGE 

| 

ACTION 

| 
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3 ST.JAMESS SQ. S.W.1 TRAFALGAR 7833 


THE 


DEMOLITION 
CONSTRUCTION 


COMPANY LIMITED 
CIVIL ENGINEERING, BUILDING AND PUBLIC WORKS CONTRACTORS 


Contractors to Messrs. T. W. Greenwell & Co., Ltd., 
for RECONSTRUCTION of No. | DRY DOCK 
EXTENSION of No. 2 DRY DOCK 
EXTENSION of FITTING OUT QUAY 
at SUNDERLAND 


iners, MM.1.C.E., Westminster 


xxix 
| 
| 
| 
Conse Engineers: Suv Wilham Halcrow & 
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HUMDINGER VIBRATOR 


HIGHER FREQUENCY - LOWER PLACING COSTS 


Will deal easily with so called ‘‘ no-slump '"’ mixes, e.g., 1:2:4 mix, 
0-5 water cement ratio, or 1:14:3 mix, 0-4 water cement ratio. The 
Humdingers 11,500 vibrations-per-minute compact quicker and can 
save money on every cubic yard of concrete placed. The co-axial 
positive drive gives a flexible shaft speed of only 2,500 r.p.m.—ensur- 
ing long, constant use between routine overhauls. Petrol motor 
(with centrifugal idling clutch), or electric drive. For all grades of 
concrete, use an ACE Humdinger. Please write for more information. 


THE HIGH FREQUENCY VIBRATOR WITH THE SLOW SPEED DRIVE 


A.C.E. MACHINERY LTD. as 
an DEPT., PORDEN RD., BRIXTON, LONDON, S.W.2. Tel: BRixton 3293 


XXX JANUARY, 1953 
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Peruvian Wharf, Plaistow Wharf. London, E.16. 
Clients : Messrs. Tate & Lyle Ltd. 


Consulting Engineers: Messrs. J. C. Mellis & Co. 


Photograph, taken looking along foreshore, shows 


jetty columns and precast concrete diagonal struts 


JOHN MOWLEM 


& COMPANY LIMITED 


CIVIL ENGINEERING & 
BUILDING CONTRACTORS 


Builders and 


Contractors to 


the tate LONDON EDINBURGH CAMBRIDGE 
NAIROBI DELHI 


; 
2 
AS 2 
YS | 
By Appointment 
i 
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GIANT 


pneumatic 
vibrator 


JANUARY, 1953. 


INVALUABLE FOR 

LARGE AGGREGATE 
AND LOW 

WATER/CEMENT 

RATIO 


The 4-in. head of this GIANT internal pneumatic vibrator (frequency 9,000 r.p.m.) 
is designed specially for placing large volumes of concrete of large aggregate and 
low water,cement ratio which could not be placed by smaller vibrators. It is 
strongly constructed, easy to use, and will withstand heavy wear and tear. It 
is an indispensable vibrator for heavy foundations, sea walls, dams, etc. For 
full details, send to: 


COMPACTORS ENGINEERING 


Also suppliers of electric internal vibrators, bar-benders and croppers, concrete 
distributors, vibro-finishers, vibro joint-cutters, central mixing plants, Vibrosoil 
compactors, trench compactors. 


65 EFFRA ROAD, LONDON, S.W.2. 


TELEPHONE : BRIXTON 408! 


| 

! 

' 
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Architects: Messrs. Wallis Gilbert & Partners, in association with Mr. T. Bilbow, F.R.1.B.A., 


Chief Architect, London Transport Executive. Consulting Structural Engineers: Messrs. John 
Liversedge & Associates. 


PRESSURE 


PILING 


The main structures at the new garage at Peckham, 
for the London Transport Executive, a model of which 
is illustrated above, are carried on bored piles, of which 
250 were formed by the Pressure Piling Co. Ltd. This 
method of piling is accepted as standard practice, 
and its many advantages over driven piling are well 
known. Full particulars are available from : 


2 
= 
\ THE PRESSURE PILING CO LTD 6 WINCKLEY SQUARE PRESTON LANCS 


THE PRESSURE PILING co LTD 637 OLD KENT RO LONDON SEIS wow 


The original and largest bored piling specialists in the world. 
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Water Purification Works constructed in reinforced concrete for the South Staffordshire 
Waterworks Company. Mr. R. A. Robertson, B.Sc., M.I.C.E., Engineer of the Company. 
Reinforced Concrete Designer: Mr. H. C. Ritchie, M.I.C.E 


| THOMAS 


LOWE 


& SONS LTD_ 


Contractors for Reinforced 


Concrete and Public Works 


HEAD OFFICE: CURZON STREET, BURTON-ON- TRENT 
TELEPHONE: 4741-2-3 


and at Broadway Chambers, Hammersmith, London, W.6. Telephone: Riverside 5234-5-6 
and Grenville Buildings, Cherry Street, Birmingham. Telephone: Midland 1500. 


| 
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Transport Depot for Bournemouth Corporation. Architects: Messrs. Jackson & Greenen. 
Consulting Engineers: Messrs. R. Travers Morgan & Partners. 


BARREL VAULT 
SHELL ROOFS 


placed 


THE 
COMPANY - LIMITED 


GUNITE HOUSE 


GREAT WEST ROAD - BRENTFORD - MIDDLESEX 
Teli phone aling 3888 & 3194 


Va XAX\ 

* 
= 

| 
( 


CONCRETE AND CONSTRUCTIONAL ENGINEERING 


JANUARY, 14 


PUMPCRET 


An Electrically Driven PC4 Concrete Pump. 
CONCRETE Capacities from 8 to 10 cu. yds. per hour. 
Ranges actually obtained 125 te. vertical or 

1,500 ft. horizontal. 


CONCRETE 
BY PUMP AND PIPELINE 


The latest and most efficient method of placing concrete. 


Pump and Mixing plant can be located where it is most con- 
venient for storing and handling aggregates and cement. 


The concrete is delivered by pipeline just wherever it is 
required with the minimum of interference with the building 
operations. 


@ The speed of the pump governs the whole of the concreting 
gang. 


@ Pumpable concrete must of necessity be good concrete. 


Concrete 


4 STAFFORD TERRACE, EL 


Telephone: Western 3546. Telegrams: Pumpcret, Kens, London. 


| 
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NIELSEN 


Mingaladon Airport, Rangoon, completed June, 1952, 
by CHRISTIAN! & NIELSEN (THAI), LTD. 


350,000 sq. yds. Concrete pavement 12” to 16” thick cast in 133 days. Average 
1000 cu. yds. a day of 12 hours. 


CHRISTIAN! & NIELSEN LTD., 54 VICTORIA ST., LONDON, S.W.1 
Telephone : Victoria 6152-5 


ALSO OFFICES AT: Aarhus — Asuncion — Bahia 
Bangkok — Buenos Aires — Cape Town — Caracas 
Copenhagen — Durban — Guayaquil — Hamburg 
Helsingfors — Lima — Lourenco Marques — Mexico City 
Montevideo — New York — Oslo — Paris — Rangoon 


Rio de Janeiro — Sao Paulo — Stockholm — The Hague 
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ENGINE 12 HOURLY 
RATINGS 


13°75 BHP. 2800 


1172 cc. PETROL (4 
B.H.P. 
19 B.H.P. 


1508 cc. PETROL (4 
17B.H.P. 
28 B.H.P. 


ce. 
B.H.P. 
B.H.P. 


3621°5 cc. PETROL 


= 


DRO 


(V-8 cyl.) 
150! 


34 
56 B.H.P. 


3260 cc. PETROL ( 
22 B.H.P. 000 
35°5 B.H.P. 


34-5 


cc. DIESEL (4 cyl.) ) 
B.H.P. 
36 B.H.P. 


Now a great new star joins the range of Ford 
Industrial Units — an entirely new 4-cylinder 
diesel engine capable of maintaining 34 B-H.P 
continuously at 1500 R.P.M 
Full details of thi 
are obtainable 


ty woroe 
VEMICLE 10 
Tet LATE GLOREE 


FORD MOTOR COMPANY LIMITED - DAGENHAM - ESSEX 


dus tri 

os 

3 

; @ 3610 cc. VAPORISING OIL 
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/  Pierhead X7’ 
* Freyssinet’ / 
ERHEAD Prestressed / 


‘ FREYSSINET ’ PRESTRESSED Concrete Floors / 


and Pretensioned 


CONCRETE FLOORS Main Beams 


erected at 
Tile Hill Estate, 
Coventry. 


Architect : 
«6D. E. Gibson, 
M.A, 

M.T.PLL, 
F City Architect 


and Planning 
Officer. 


PRETENSIONED / 
MAIN BEAMS | 


ag 


Contractors : J. & G. Gray Led., Coventry. SPEKE BOULEVAR 
LIVERPOOL, 19, 
TELEPHONE: HUNTS CROSS 131! (3 lines) 


View of soffit of Pierhead X7” floors. 


/ 

| 
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STIC 


CONCRETE 
SURFACE 
TREATMENT 


was specified for 
LONDON AIRPORT 


DECORATIVE AND WATERPROOFING 


Applicable by brush or spray to practically all 
surfaces, including new and old cement surfaces. 


Specified by H.M. Ministries, and principal 
Architects and Consulting Engineers, and used 
on the external surfaces of the hangars and 
maintenance buildings at London Airport. 


Further information from : 


STIC B PAINT SALES -LTD 


47 WHITEHALL LONDON, S.W.| 
Telephone : Whitehall 9958-9 


x) 
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Britain’s first 
prestressed concrete road 


was constructed by 


WILLMENT BROS 


LTD 


Prestressed Concrete Road at Crawley, constructed by us to the 
design of Mr. A. J. W. Mcintosh, B.Sc., M.Inst.C.E., M.1.Mech.E., 
Chief Engineer of the Crawley (New Town) Development Cor- 
poration, in consultation with the Prestressed Concrete Co., Ltd., 
the Road Research Laboratory, and the County Surveyor of 
West Sussex. 


WATERLOO BRIDGE, LONDON, S.E.1, AND ERNCROFT WORKS, TWICKENHAM, MIDDX. 
TELEPHONE: WATERLOO 4456 8 


TELEPHONE: POP 3612-6 


= 
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When it’s a question of 
COLOURED CONCRETE 
always specify 


PROCTORIAL 
COLOURS 


Permanent non-fading colours for concrete, cement, cast stone, concrete tiles, magnesium oxy- 
chloride, and all types of flooring. 

Our range of ‘‘ PROCTORIAL ’’’ BRAND CEMENT COLOURS has been developed during 
50 years’ experience of the requirements of users, and includes light, middie and deep shades of 
Reds, Yellows and Browns, Marigold, Blacks, Green, and Blue. Literature, samples and prices 
from : 


PROCTER, JOHNSON & CO. LTD, STREET, CLAYTON, Manchester 


LENSCRETE 


GLASS AND FERRO-CONCRETE 
for 

SHELL 

ROOF 


CONSTRUCTION 


LENSGRETE LTD. 


Agents in all parts 
66 QUEEN’S CIRCUS LONDON, S.W.8 of the British Isles, 


TELEPHONE : MACAULAY 1063 Dominions and Colonies. 
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DOUGLAS 


RIVERSLEY PARK NUNEATON 


G. ASHTON, A.M.1.C.E., M.I.Mun.E., MAGNEL-BLATON EQUIPMENT 


Borough Engineer. SUPPLIED BY 
STRESSED CONCRETE DESIGN, LTD. 


first prestressed bridge 
the Midlands 
SPAN ft. 


ROBERT M. DOUGLAS (CONTRACTORS) LTD. 
395 GEORGE RD., BIRMINGHAM, 23. AND BRIDGE RD., WAUNARLWYDD, nr. SWANSEA. 
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SPECIALISTS 


We invite inquir 
for new or old str 


ite Linings and Renderings 
kind in any pare 


WE INVITE YOUR 
ENQUIRIES FOR CON- 
CRETE WORK OF ALL 
KINDS, IN STANDARD 
OR SPECIAL DESIGNS 


DAVID CHASTON 


SPECIALIST CONTRACTORS 
FOR REINFORCED CONCRETE 
AND PRECAST PRODUCTS 


PRESTRESSED 
STRUCTURAL UNITS 


LTD., ESSEX ROAD, HODDESDON, HERTS. 
Telephone: Hoddesdon 2264 (3 lines). 


xliv 
We. MULCASTER 
CO. (CONTRACTORS) LTD. 
uctures 
of the country: 
HASLINGTON cREWE | 
crowe 
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1000 ft. of Prestressed Concrete Culvert 


Engineer to the Lee Conservancy Catchment 
Board: M. Nixon, M.B.E., B.Sc., A.M.Inste.C.E 
Prestressed concrete beams made by Shockcrete 
Products Ltd. for the main contractors, Concrete 
Piting Led 


McCALLS MACALLOY LTD. 


As part of the flood relief scheme of the Lee Conservancy 
Catchment Board in the valley of the River Lee, a new 
channel is being constructed, of which about one half is 
to be a culvert decked by Lee-McCall prestressed concrete 
beams. There are 512 beams, each having an overall length 
of 57 ft., giving a clear span between the walls of the culvert 
of 53 ft. 5 in. The beams are of I-section, 30 in. deep by 
24 in. wide, each containing three ‘MACALLOY ’ bars of 
1} in. dia. After the beams have been placed in position, 
they are prestressed transversely in bays 20 beams wide, 
by ten Z in. dia. ‘MACALLOY " bars. 


Particulars are given in Bulletin No. 2 which is available 
on request. 


PRESTRESSED CONCRETE 


SYSTEM 


TEMPLEBOROUGH SHEFFIELD 
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Architect : Mr. H. E. Davie, 
Mr. F. J. Samuely, B.Sc. (Eng.) Lond., A.M.1.C.E., 
Contractors, Tersons, Ltd. 


Reinforcement in position for a bow girder for a building in Uxbridge Road, Ealing 
A.RA.B.A. Consulting Engineer : 


REINFORCEMENT 


BENDING and FIXING 


The reinforcement for this unusual reinforced 
concrete bow girder, which is 30 ft. long on 
its centre line, was supplied, bent, and fixed by 


THE ROM RIVER 
co. LTD. 


WHO SPECIALISE IN THE ENGINEERING DESIGN OF REIN- 
FORCED CONCRETE STRUCTURES, SUPPLYING FABRICATED 
REINFORCEMENT, AND SITE BENDING AND _ FIXING. 


3-16 WOBURN PLACE, LONDON, W.C.1. Telephone: TERMINUS 7877-9. 7 
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‘Arch-Span’ 


SHELL CONCRETE ROOF DESIGNS 


Since the early years of this century Liversedges have designed Reinforced Concrete 
Structures and foundation works covering a wide field of civil and structural engineer- 
ing. We have kept abreast of new developments, especially in ‘* Shell Concrete *’ 
roof construction, where early pioneer efforts have given our engineers very 
considerable experience in the design of Shell Roofs for FACTORIES, GARAGES, 
POWER HOUSES, CANTEENS, SCHOOLS, HOSPITALS and many types of industrial 
buildings. 


Designs and Specifications, together with an estimate for the supply of steel rein- 


forcements and detail drawings, etc., will be prepared for those proposing to use 
our engineering and design services. 


The LIVERSEDGE REINFORCED CONCRETE ENGINEERING Co. Ltd. 
LIVERSEDGE HOUSE, JOHN ADAM STREET, ADELPHI, LONDON, W.C.2 
Telephone: TRAfalgar 7441-3 
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* Reinforced Concrete 
DESIGN AND CONSTRUCTION 


* Floors 
IN SITU AND PRECAST 


* Staircases 
* Cast Stone 
* Granolithic Pavings 
* Duromit Pavings 


(In association with the Kleine Co. Ltd.) 


STUART'S 


GRANOLITHIC CO. LTD. 


FOUNDED 1840 


LONDON 
26 West End Avenue, Pinner, Middlesex 
Telephone: Pinner 6223, 5159 & 6269. 


BIRMINGHAM 
Northcote Road, Stechford. 
Telephone: Stechford 2366. 


EDINBURGH 
46 Duff Street. 
Telephone: Edinburgh 61506. 


MANCHESTER 


Ashton Road, Bredbury, Stockport. 
Telephone: Woodley 2677/8. 


— 
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Established 1834 


WILLIAM 


COWLIN 


AND SON LIMITED 


Building Contractors 


* 


Head Office and Works: 
STRATTON STREET, BRISTOL, 2 
Telegrams: CONSTRUCT, BRISTOL Telephone: 22132 (seven lines) 


and at 


113, CATHEDRAL ROAD, CARDIFF 


Telegrams: Cardiff 32736 (2 lines) 


CONTRACTORS for REINFORCED and PRESTRESSED CONCRETE 
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CCE/514/JRIS 


JANUARY, 19 

| 
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f 


CONTRACTORS FOR REINFORCED CONCRETE, 
CIVIL ENGINEERING AND BUILDING WORK 


Included in the long list of contracts carried out by us in reinforced 
concrete is the Railway Bridge at Rainford, Lancashire, illustrated 
above, constructed for the Railway Executive. 


Terminal House, HEAD OFFICE : Chancery Chambers, 
Grosvenor Gardens, 55, Brown Street, 
London, S.W.1. ADLINGTON, LANCS. Manchester, 2 
Telephone : Sloane 5842. Telephones : Adlington 264/56. Telephone : Blackfriars 3273. 


li 
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QUARRIES 


WOLVERHAMPTON. 


GRAVEL 
& SAND 


CUBICALLY 
BROKEN GRAVEL 


CONCRETE 


TWICE - WASHED AGGREGATES 
: GRADED TO IN THE 

7 SPECIFICATION MIDLANDS 

a TWICE - WASHED 

SAND 


ECONOMICAL PRICES Prompt delivery 

QUANTITIES. WEEKLY OUTPUT 
2,000 TONS 


Phone : 31108. 


LESLIE HAWKINS LOWE 


CANNOCK ROAD WOLVERHAMPTON 
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Industrial construction at Bury St. Edmunds, Suffolk, for the British Sugar 
Corporation. Engineer: Walter C. Andrews, O.B.E., M.I.C.E., M.L.Seruct.€. 


RUSH & TOMPKINS LTD. 


SIDCUP - LONDON - BIRMINGHAM - DURBAN, NATAL 
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% Engineers should specify that the concrete 
T U R mix shall be adjusted for moisture variation 
in the sand, so that the total water in the 

batch shall consist of the water carried in 
VA AT | oO the aggregates plus the water added in the 
mixer. 


IN THE SAND |. 


l/se the 
GAMMON - MORGAN 
WATER ESTIMATOR 


The most accurate, simple and rapid 
means of measuring the water 4 
content in the sand. No weighing 
or chemicals are required, and an | 
adequate sample is used. The ; 

GAMMON - MORGAN WATER 
ESTIMATOR should be available 
alongside every mixer, so that the 
water content of every mix may be 
correctly gauged. Full details will 
be sent on request. 


{ 
PRICE £3 3. 0. each 
(9 Canadian or U.S. dollars) 


CARRYING CASE Ils. 6d 
(4.62 Canadian or U.S. dollars) 


COLCRETE 


TELEPHONE: STROOD 7334 and 7736 


TELEGRAMS: GROUTCRETE, ROCHESTER. 
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DESIGN 
AND 
CONSTRUCTION 


Head Office : 
NETHERFIELD, BERKHAMSTED, HERTS. 
Telephone : Berkhamsted 1128-30 


Branches: LONDON, BIRMINGHAM, MANCHESTER, LEEDS, EDINBURGH, CARDIFF 
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TRENTHAM 
GRAVEL Co. 


HEAD OFFICE: 


LORDSLEY QUARRIES, 
WILLOUGHBRIDGE, 
Nr.MARKET DRAYTON, 
SHROPSHIRE 


Pipe Gate 304 5. 
Aggregate, Stoke-on-Trent. 


We do not 


Telephone : 
Telegrams : 


TAR-SPRAY ROADS 


7 
WARRINGTON MANCHESTER 


MNULSFORD \ 


_ NORTHWICH 


CONCRETE. 


MACCLESFIELC 


MIDOLEWICH 


) 


CHESTER SANOBACH 


We make good / 
CREWE 
Tar-Spraying and WREXHAM — STOKE 


CHp 
R, NEWCAS 
WHI TCHURCH (Warns - 


LORDSLEY 


MARKET 


good Concrete 


MA 


possible. 


QUARRIES: 


LORDSLEY, 
Nr. MARKET DRAYTON, 
SHROPSHIRE 


WILLOUGHBRIDGE, 
PIPE GATE, Nr. WOORE, 
CHESHIRE 
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Project carried out for City of 


Cambridge Corporation. \ \ 
Consulting Engineers — \\ 
Great Ouse River Board. 
Chief Engineer — 


W. E. Doran, Esq. O.B.E., 
BAL, MICE -PRESTRESSED PRODUCT 


Contractors — 


Messrs. W. & C. French, Ltd. 


PYLONS PILES & SHEET PILES ROAD 
& RAIL BRIDGES +« ROOF & FLOOR BEAMS 


ANGLIAN BUILDING PRODUCTS LTD - LENWADE 15 - NORWICH - Tel. : GI. Witchingham 91 
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... the most rigid Suspended Formwork System! 


... without equal for Safety, Speed of Erection and Dismantling. 


No other system can guarantee so little deflection without propping! 


The Other features include : 

PLATFORM 
\djustable lip ends tor alternative thickness 
ot tormwork + Economy in maintenance and 
repair + Plain flat surtaces which minimise 


touling by concrete. 


For SALE or HIRE 
Available for early delivery no steel authorisation 
required. Send for fully descriptive Catalogue 


Section C 19 §1. 


Patents granted and pending in a 
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Ruberoid C. and E. Jointing provides the 
necessary resilience to allow concrete structures 

of all types to move under temperature vari- 

ations witout building up dangerous stresses. 

Where a ‘single operation’ material is required 
Ruberoid C. and E. Jointing can be relied upon 

to give complete satisfaction. Available in 

lengths up to 6 ft., thicknesses from j to | in. 

and depth to suit the concrete. 

Use Ruberoid, the original Concreting Paper in the 
road bed. It prevents absorption of liquid cement 
into the sub-base and aids free movement of the slab. 
a product of: 

THE RUBEROID COMPANY LTD., 

187, COMMONWEALTH HOUSE, NEW OXFORD STREET, LONDON, W.C.1 


BAR BENDERS 
CUTTERS, ETC. 
for hire 


POWER OR OPERATED MACHINES 
AVAILABLE FOR IMMEDIATE DELIVERY 


SIDNEY L. HILL, LTD. 


REINFORCING SPECIALISTS 


MANFIELD’S BRICKYARD, GUILDFORD ROAD, CRANLEIGH, SURREY 
Telephone: Cranleigh 594. 
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q 


TUNNEL 


MANUFACTURED BY 


KINNEAR MOODI 
CO. LTD. 


The illustration above shows sewers lined with pre- 
cast concrete segments, supplied and erected by us. 


CIVIL ENGINEERING CONTRACTORS AND 
SPECIALISTS IN TUNNEL CONSTRUCTION 


LONDON : 299-303 HITHER GREEN LANE, S.E.13. GLASGOW : 121 WEST REGENT STREET 
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BLASHFORD WOTORS C 


RECONSTRUCTION 
SUPPLIES 
LTD 


Specialists in Precast 
Concrete Structures 


ROMSEY, HANTS. 


TELEPHONE : ROMSEY 2124-6 
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Reduced Handling Costs & Manpower 


PORTABLE - QUICKLY ERECTED & DISMANTLED 


This new electric tower crane offers many 
advantages in methods of mechanical handling. 
With its great height and long reach many jobs 
executed by motorised equipment or manual 
labour can be handled quicker and easier by the 
BRAYDA witha marked saving in handling costs. 


@ Ata radius of 20 feet the BRAYDA can lift 
3 tons 9 cwt. to a height of 123 feet. 

@ Ata maximum radius of 65 feet the BRAYDA 
can lift 29.5 cwt. to a height of 75 feet. 
Can operate in close proximity to walls— 
framework, etc. Turning radius of II} feet 
inside track. 

@ All operations controlled from driver's cab 
which can be raised or lowered as required. 


— 


A FEW OF THE MANY USES OF THE BRAYDA TOWER 
CRANE CONSTRUCTION OF BLAST FURNACES AND 
STORAGE TANKS ; LOADING AND UNLOADING OF SHIPS, 
BARGES AND TRUCKS ; STACKING MATERIAL INCLUDING 
TIMBER, STEEL DRUMS, ; LOADING 
INTO HOPPERS, MIXERS A GON ERECTION OF 
HOUSES, FLATS, OFFICES, FACTORIES, iANGARS, ETc. 


LOOK TO BRAY FOR NEW DEVELOPMENTS 
AND CONTINUED LEADERSHIP BRAY 


xiv ARY, 1953 
Revolutionary Developments 
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Set of 4 Permanent Hangars 
for the B.O.A.C. with Work- 
shops, Stores and Ofhces. 
London Airport. Carried out 
for the Air Ministry on 
behalf of the Ministry of 
Civil Aviation 

Designers Sir Owen Williams 
and Partners 

Ww. & C, FRENCH LTD. 
Head Office: Buckhurst Hill, 
Essex. Tel.: Buckhurst 4444 
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Ee A better surface 
| at less cost 


Masonite Tempered Presdwood as a form- 
lining produces a smooth, flawless, and dense 
surface ; concrete requires no further treatment 
after forms are removed. Masonite Tempered 
Presdwood is Grainless Wood specially impreg- 
nated for heavy duty ; since 1930 it has been used 
successfully for shuttering on contracts of all kinds. 
Ten to fifteen uses are common. It is easy to 
work on site, does not corrode or leave unsightly 
marks or stains ; it is flexible and ideal for shutter- 
ing to curved work. 


Registered \ Trade Mark 


MADE IN SWEDEN 


Tempered Presdwood 


HAS BEEN USED AND PROVED 
FOR 20 YEARS 


Write for illustrated Technical Catalogue. 


Masonite Ltd., Bevis Marks, London, E.C.3 
Avenue 2846 


A name that signifies accuracy and 
speed in har-bending and fixing 


A long and specialised experience in bar-bending and fixing for contracts of every kind and size for 
some of the foremost Engineers and Contractors in the country enables me to offer a service which 
ensures the highest efficiency at the lowest possible cost. Include my name on your list for future 
inquiries. Quotations submitted for contracts in any part of the country. 


E. B. CORNELL, 105 WALMLEY ROAD, WALMLEY, SUTTON COLDFIELD 
Telephone: ASHFIELD 1231 
And 40 PARK ROAD, SUTTON COLDFIELD. 


Telephone : 4835. 
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since” ; 


GRANOLITHIC PAVING 

“STAIRCASES 
PRE-CAST CONCRETE FLOORS | 
PRE-CAST CONCRETE UNITS | 


BRADFORD & CO. LTD. 
ROAD 
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CONCRETE PILING LTD 


CIVIL ENGINEERING CONTRACTORS 


Lee Conservancy Catchment 
Board Act, 1938 Flood Relief 
Scheme Contract No. 2. 

The illustrations show views of 
the Leyton Marsh Culvert with 
Lee-McCall System of Post 
‘Tensioned Beams in Place. 


Engineer to the Board; Marshall Nixon, 
Esq., B.Sc., A.M.1.C.E., A.M.1.Mech.E. 


W 
10. WESTMINSTER PALACE GARDENS, ARTILLERY ROW. LONDON. SWI. 
LADAS DRIVE BELFAST - BELFAST 58/00 - WORKS. RIVER RD. BARKING ‘wn 
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Extensometer used in conjunction 
with 10-ton Tensile Testing Machine 
at Quality Control Laboratory, 
Doncaster, when testing high ten- 
sile stee] wire for prestressed 
concrete 


PRESTRESSED 
CONCRETE WIRE 


Tests carried out in the Quality Control 


Laboratory tested 
at every stage 


Laboratory check each stage of manu- 
facture and ensure the quality of the 
high tensile steel wire produced speci- 
ally for the prestressed concrete in- 


dustry by British Ropes Limited. 


BRITISH ROPES LTD hinds of 


WIRE 


AND BRIGHT BARS 


TOUGHNESS 
} 
~ a = 
AREA OFFICES : 
CARDIFF, GATESHEAD. 
LONDON, RUTHERGLEN. 
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Working for Prosperity 


As the walls rise the tempo of the work quickens. You'll see the 
Land-Rover hustling busily back and forth with men and materials. 
And yet it is more than a run-about: with its power take-off and four- 
wheel drive it makes a mobile power unit which can take rough ground 
in its stride and bring power to where it’s wanted—right on the spot. 


WHEREVER THERE'S WORK TO BE DONE 


YOU'LL FIND THE A ND 


Britain's most versatile vehicle 


MADE BY THE ROVER COMPANY LIMITED, SOLIHULL, BIRMINGHAM 
CVS-33 


24: 
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- reduced cement costs 
- easier handling 

and storing 
* time and labour saving 


are some of the proved advantages of using 


FULLER-KINYON 


CONVEYING SYSTEM AND F.H. AIRSLIDES 


This conveying equipment for hand- 
ling bulk cement is specially designed 
for rapid and easy erection and dis- 
mantling on the site and for the 
highest efficiency with low working 
and maintenance costs. Its use in 
most countries of the world has 
proved it to be a first-class invest- 
ment for obtaining the fullest 
economy in the use of cement for 
civil engineering and public works 
contracts of all kinds. Write to the 
address below for information on 
how the Fuller-Kinyon pneumatic 
conveying system can solve your 


| problem and save yougmoney 


i 
} 
— - 
= 
tot 
\— 
23 VICTORIA STREET, LONDON, S.W.1i. Telephone: TATE GALLERY 063: 


THE 


“JOHN BULL” 
CONCRETE BREAKER 


NEW B.A.L.”" TYPE. 


INCREASED :— 
PENETRATION, RELIABILITY, LIFE. 


REDUCED :— 

VIBRATION, NOISE AND WEAR. 
THESE ARE THE SALIENT FEATURES 
OF THE NEW CONCRETE BREAKER 


* * * 


REAVELL & CO., LTD. 


RANELAGH WORKS, IPSWICH. 
TELEGRAMS : “ REAVELL, IPSWICH.” TELEPHONE: 2124 


PIN YOUR FAITH 


TO THE TESTED 
BRAND. 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH IT 
FORTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER !S 
“JUST AS GOOD” 


THE LEEDS OIL & GREASE CoO. 


Phone 22480 LEEDS, 10 ’Grams: “Grease.” 


7] 
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We illustrate a factory 
recently erected by us for 
the Standard Yeast Co., 
Ltd., at Harwich, which 
included reinforced and 
prestressed concrete 
work, shell roof con- 
struction, and the con- 
struction of a prestressed 
footbridge 

Consulting Engineers : 
Messrs. Ove Arup «& 
Partners. Consulting 
Architect: Mr. David 
du R. Aberdeen. 


BOVIS - LTD. 


PRESTRESSED 
& REINFORCED 


CONCRETE 
AND 
SHELL ROOF 
CONSTRUCTION 
BY 


BOVIS 


| STANHOPE GATE, LONDON, W.1. 
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be more competitive: 


1,000,000 IN USE 


—proof positive of their 
paramount superiority 


*% Only Acrow Props 
have the Acrow (patent) 
Self-Cleaning Device 


This consists of a downward 

extension of the nut over a 

segment of its circumference 

which forces away dirt lodged 

in the threads with an easy 

shearing action as the nut is 

turned. It enables props to be 

made ready for work instantly, 

no matter how encrusted the 

threads may be. ‘Striking’ on the site is easier, too, and in- 
volves none of the strain which might otherwise cause damage 


PROP HEIGHT 
SIZE No. Closed Extended —" 
Standard 
Type 5 ft. 7 in. 9ft. 10in. 48 Ib. 
6 ft. 7 in. 10 ft. 10 in. 50 Ib. 
8 ft. 2} in. 12 ft. Shin. 58 Ib. 
10 ft. 6 in. 15 ft. 6 in. 78 Ib. 


FOR SALE OR HIRE 


All enquiries to: ACROW (ENGINEERS) LTD., South Wharf, London, W.2: Ambassador 3456 (20 lines) 
22-24 City Road, Bristol, 2 (Bristol 24595) @ 


Lupton Street, Hunslet, Leeds, 10 (Leeds 76514) 
Carl Street, Walsall, Staffs (Walsall 6296) @ 78 Duncrue 


130 Coventry Drive, Glasgow, £.! (Bridgeton 1041!) 
@ West Stanley Street, Manchester, 5 (Trafford Pk. 2965) 
Street, Belfast (Belfast 45211) 


: Cut costs; | 
use 
pol 
the world’s largest selling 

| 
= 
Wa 
Type 
Prop 

. ACROW — THE Specialists in Steel Shuttering & Propping 
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The cam-operated retract- 
able bearer-plates 
make Acrow 


Floor-Centres (1) As used for Hollow-tile floor 


THE FASTEST rz construction. 
IN USE, 


* 
In 4 sizes, (2) As used 
which, between with Acrow Floorforms or Ferroforms 
chem, provide tao for solid reinforced concrete floor construction. 
any span ranging 
from 4 ft. to 15 ft. 
* 
For sale or hire 


{All enquiries to: ACROW (ENGINEERS) LTD. 
South Wharf, Paddington, London, W.2 (AMB 3456-20 lines) 
Coventry Drive, Glasgow, . 4395) 

~24 City Road, Bristol,2. . . (Bristol 

West Stanley Street, Manchester, 5 . (Trafford Pk. 2965) (3) Miternative mmathed for solid 

Lupton Street, Hunslet, Leeds, 10. . (Leeds 7651 4) floor construction with Floor-Centres tight up against 
Carl Street, Walsall, Staffs. . . . (Walsall 6296) each other. 
78 Duncrue Street, Belfast. . . . (Belfase 45211) 


ACROW-—THE Specialists in Steel Shuttering & Propping 


cut costs » | 
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GLASCRETE for SHELL ROOFS 


Shell roofs can be 
efficiently lighted by 
simply placing precast 
GLASCRETE panels on 


the shuttering and 
casting in monolithic 
with the roof, thus 


saving time and labour 
in trimming openings. 


Panels are cast to the 
curve of the roof and 
anchor bars are left 
protruding from the 
frame for bonding to 
the roof slab. 


Messrs. Clifford Tee & Gale. 


J. A. KING & Co. Lrb., 


181, QUEEN VICTORIA ST., LONDON, E.C.4. 


CONCRETE 
REINFORCEMENT 


We carry large stocks 
of M.S. and High Tensile 
Steel, 


Factory, London. Architects : 


Telephone: CEN. 5866 
(5 lines) 


which can be 
supplied cut to lengths 
hooked and bent in ac- 
cordance with schedules, 
or in random stock 
lengths, from our Stock- 


holding Department 


We specialise in Large 
projects, for which our 


Designers are always at 


your service 


FOR ALL CONSTRUCTION PURPOSES 


SOMMERFELDS LTD. 


WELLINGTON SHROPSHIRE Tel.: Well. 1000 
LONDON OFFICE: 167 VICTORIA ST. TELEPHONE: VICTORIA 1000 
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use the 
SERVICE 


for concrete work 


SHUTTER PANELS 


All sizes and types 


ADJUSTABLE SHORES 


for floor and beam support 


ADJUSTABLE CENTRE FORMS 


for floor support 


SHUTTERLOCK WALING CLIPS 


for bracing with scaffold tube and locking the panels together, eliminating nuts and bolts in 
shuttering. Tremendous saving in erecting and striking costs 


COLUMN CLAMPS : BEAM CLAMPS 
ROAD FORMS : TRENCH STRUTS 


We also design and manufacture Steel Moulds for Floor Beams, Piles, Railway Sleepers and all 
other precast concrete products 


Let us solve your problems 
A. B. MOULD & CONSTRUCTION CO., LTD. 


92 WHITEHORSE ROAD CROYDON SURREY 
Telephone: Thornton Heath 4947. Telegrams : Abmould, Croydon. 


WORKS: VULCAN WAY, NEW ADDINGTON, SURREY 
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STANDARD R.C. PILES 
TO G.l. DESIGN 


PRECAST CONCRETE LTD. 


: 1 Victoria S8t..S.W.1. Phone: Abbey 2573 
Dagenoam Dock, Essex. 
x Phone: Rainham (Essex) 780 


Midland Agent: Fabian 
Jackson, B.E., 
MIPIE., Craddock 
Street, Loughborough 
Phone: Loughborough 
3781 & 3543. Nuthurst 
Road, Manchester, 10. 
Phone : FAI 2623. 


Specialists in the Repair and Reconditioning of 
Defective Reinforced Concrete Structures, ete. 
THE 


CUNITE 


CONSTRUCTION CO-LTD 
WESTERN HOUSE, HITCHIN, HERTS. | HOUSE, WESTERN HOUSE, HITCHIN, HERTS. | HERTS. 
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(REGD. TRADE MARK) 
moving-forms | / 

for monolithic | 
concrete construction / 


/ 


rapid and 
economical 
method of erecting 

structures of all kinds 


PROMETO hydraulically controlled moving forms 

and equipment enable a high rate of construction 

to be maintained with minimum labour requirements. 

They provide the means of making substantial savings 

in the cost of erecting Silos, Chimneys, Water Towers, 

Multi-Storey Flats, the lining of Mine and similar shafts, 

Elevator Houses, and many other types of structures. 

We have the sole rights for the manufacture and use of 

PROMETO equipment in the United Kingdom and are 

prepared to enter into sub-licence arrangements with selected 
Contractors for individual jobs or prescribed districts. 

. Enquiries are invited from Consulting Engineers and Architects. 


wittiaM THORNTON « sons utp 


WELLINGTON ROAD 


LIVERPOOL 


Building and Civil Engineering Contractors 
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For Greater Strength, Firmer Bonding 
and Better Surfacing of Concrete— 


Extra-High Frequency 
INTERNAL CONCRETE VIBRATORS 


@ Operate at 9,000 to 15,000 Vibrations per 
minute from low flexible shaft speeds of 
4,500 to 7,500 R.P.M. 


@ Petrol, Electric, or Air Driven. 


@ Petrol Models fitted centrifugal clutch, 
long-life flexible drive and vibrator. 


Model VP 250-A (Swive! Base or Barrow Mounting ) @ Robustly built throughout and backed by 
Prompt Delivery. Genuine Service. Re-sale Terms genuine service. 

; available. Equipment supplied on Hire—write for 

48-hour Shaft Repair Service for all makes Immediately Convertible! 

Additional Tools for : SURFACING, WET 
Writ y i! RUBBING CONCRETE, GRINDING, DISC 

rite for 8-page fully descriptive Catalogue SANDING, AND DRILLING (up to I}” in 
THE FLEXIBLE DRIVE & TOOL CO. LTD. Concrete and Stee|—2” in Wood) 
Specialists in the design and manufacture of flex-shaft tools ~ 
for over 30 years. Agents throughout the world P 7 
18T, Queensberry Way, South Kensington, London, S.W.7 ar é i > G 
"Phones: KENsington 3583 and 4747 


BALLAST, SAND, SHINGLE & 
Crushed Aggregate for Reinforced Concrete. 
WILLIAM BOYER & SONS, LTD. 


DELIVERED DIRECT TO ANY Sand and Ballast Specialists, 
CONTRACT BY MOTOR LORRY. IRONGATE WHARF, 
Quotations on Application. PADDINGTON BASIN, W. 


Telephone : Paddington 2024 (3 lines). 


MEMBERS OF B.S. @ A.T.A. 


“CONCRETE SERIES” 


BOOKS on CONCRETE 


books on concrete are available on 
practically every aspect of the design 
and construction of reinforced con- 
crete and precast concrete, the 
manufacture and chemistry of 
cement, and kindred subjects. Fora 
complete catalogue giving prices in 
sterling and dollars, send a postcard 
to: 


CONCRETE PUBLICATIONS, Ltd. 
14 Dartmouth St., London, S.W.|! 
England 
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strong cards.. 


“ MACALLOY ” BARS FOR USE WITH LEE-McCALL 
SYSTEM OF PRESTRESSED CONCRETE. 
Working Stress of 95,000 p.s.i. 


An economical and effective system of prestressing concrete, 
using high-tensile alloy steel in bar form. The steel is pro- 


vided with positive end-anchorage and does not rely upon 


bond to transmit the stresses to the concrete 


“ MATOBAR ” WELDED FABRIC REINFORCEMENT. 


To B.S. 1221-1945, Part A. Working Stress of 27,000 p.s.i. 
Economical for all types of concrete construction. Hard 
drawn, high tensile steel wire mesh, electrically welded at 
every intersection. 


“ISTEG” STEEL REINFORCEMENT (MANUFAC. 
TURED UNDER LICENCE). 
Twin Twisted Bars to B.S. 785-1938 and B.S. 1144-1943, 
Working Stress of 27,000 p.s.i 
Steel bars with a combination of twist and cold working, 


giving 50°., improvement in tensile stress ; 30°,, less weight 


of steel. Improved bond, hooks and overlengths eliminated E 
3 
INCREASED WORKING STRESSES. i 
The stress of 27,000 p.s.i. complies with C.P.114, but in 
certain circumstances these stresses may be increased 
to 30,000 p.s.i. if due care is taken in the design, thereby 
showing still greater steel economy as recommended in ; 
the Ministry of Works Steel Economy Bulletin No. 1. ‘ 
REINFORCEMENT BY 2 
McCALL AND COMPANY (SHEFFIELD) LIMITED 
TEMPLEBOROUGH, SHEFFIELD AND AT LONDON 
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WATERLOO BRIDGE 


Engineers : Messrs. Rendel, Palmer and Tritton. 
Architect : Sie Giles Gilbert Scott, R.A. 

Chief Engineer of the London County Council: 
Mr. T. Peirson Frank, M.Inst.C.E., F.R.LCS. 

Contractors : Messrs. Peter Lind & Co., Ltd. 


USED IN THE CONSTRUCTION 
OF THIS MAGNIFICENT BRIDGE 


TELEPHONE GROSVENOR 4100 
TELEGRAMS | TUNNELITE, TELEX, LONDON 


105, PICCADILLY, LONDON, W.1. 


CABLES: TUNNELITE, LONDON 
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PRESTRESSED CONCRETE | 


BY THE 


LIVERPOOL ARTIFICIAL STONE CO. LTD. 


USING 


TRILLOR 
ELECTRIC 
VIBRATORS 


AND 
QUICK RELEASE 
FITMENTS 


Details of these and other items of 
Vibrating Equipment sent on request. 
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EDITORIAL NOTES. 
The Strength of Concrete at the Time of Loading. 


COMMENTS received on the suggestion made in our November, 1952, number 
that the stresses permitted in concrete might with advantage be related to its 
strength at the age when a structure is loaded, rather than at 28 days, show 
a large measure of agreement that the suggestion deserves serious consideration. 
Some comments are given in this and in our last number, and there are, as 
was to be expected, some reservations. Several correspondents attached what 
may be undue importance to the value of this increase in the strength of concrete 
as a safeguard against the strength being below that required. This increase of 
strength with age is a phenomenon which does not occur with any other major 
material of construction. The stresses adopted in design are sufficiently lower 
than the actual strengths to give what is generally agreed to be a reasonable 
factor of safety as a precaution against the possibility that all of the concrete 
will not have the same strength, and also as a precaution against a structure being 
temporarily overloaded. 

British Standard Code of Practice No. 114 permits a stress of 1000 Ib. per 
square inch in I: 2: 4 concrete with a crushing strength on “ works’ cubes of 
3000 lb. per square inch at 28 days. This factor of safety is generally agreed 
to be sufficient to allow for patches of inferior workmanship and poor materials. 
It is not suggested that this factor of safety be reduced, but that, at the dis- 
cretion of the engineer, the same factor of safety might be used in cases when 
a structure will not be loaded until more than 28 days after the concrete is placed, 
when the factor is greater if no account is taken of the greater strength of con- 
crete at later ages. It is known that such concrete made with sound materials 
increases in strength by about 30 per cent. between the ages of 28 days and 
three months, when the strength would be about 4000 lb. per square inch and 
the factor of safety about 4. At one year such concrete would be about 50 per 
cent. stronger than at 28 days, and the factor of safety about 4). The require- 
ments of the code are, quite rightly, conservative. The recommended factor of 
safety of three, however, applies only when a structure is loaded 28 days after 
the concrete is placed; the longer the interval between placing the concrete 
and the application of the superimposed load the greater the factor becomes. 
If a factor of safety of three is satisfactory at 28 days, then this factor should 
also be satisfactory if the load is not applied until later. We understand that 
the committee which is now considering the revision of B.S. No. 114 is already 
considering this suggestion. 
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Ihe suggestion made in our last number that the stresses recommended by 
the code for structures loaded 28 days after the concrete is placed be increased 
by an agreed proportion (say, 10 per cent.), if the superimposed load is not applied 
until three months after casting the concrete, is a useful one which would result 
in a saving of cement without reducing the factor of safety assumed in the design. 
Indeed the factor of safety would still be greater because the strength of the 
concrete would have increased by more than to per cent. between 28 days and 
three months. This difference between the strength assumed for design purposes 
and the actual strength would provide a margin for the reduction in the bond 
strength and shearing strength and other properties that would result from the 
use of a leaner mixture. It is possible that under construction loads the factor 
of safety may be reduced, but this could be allowed for in the design ; and in 
some cases for such temporary loads a reduction in the factor of safety would 
be acceptable by most engineers. The possibility of construction loads exceed- 
ing the design load must be foreseen and allowed for whether the superimposed 
load is applied at 28 days or three months, and such matters would still be 
within the control of the engineer. On page 12 of this number the suggestion 
is made that, in the case of multiple-story buildings, the working stresses might 
be higher in the foundations and in the columns of the lower stories, according to 
the time that will elapse between placing the concrete and applying the full load. 

It may be mentioned that some faulty concretes may have satisfactory 
strengths at early ages, and that only at later dates is the strength of such con- 
cretes found to be below that needed. This is one of the difficulties encountered 
in attempts to assess the later strength of concrete on its strength at early ages, 
as, for example, the seven-days’ strength that is in Belgium multiplied by a factor 
to arrive at the assumed strength at later ages. Different factors are used in 
Belgium in the case of different types of cement, but compressive strength tests 
at early ages will not always detect a concrete which may fail to gain the expected 
strength at later ages due to defective cement or deleterious aggregates. 

The testing of cement and concrete at early ages is often the cause of com- 
plaint that a cement ts of a poor quality if it has less than the average compres- 
sive strength when the test is made. Provided that the cement is sound, this 
indicates a confusion of thought between quality and rate of hardening. All 
Portland cements, including ordinary, rapid-hardening, and slow-hardening “ low 
heat '’ cements, have about the same strength at the age of one vear or so. The 
differences between them lie in the rate of hardening. A sound cement is not 
necessarily of poor quality because at the age of seven or twenty-eight days it 
has a lower compressive strength than another, for eventually the strengths will 
be about the same. Speed of hardening is an important consideration, but a 


slow-hardening cement should not be described as of poor quality. The remedy 
is to use a cement with quicker-hardening properties, but here again it is found 
that cements of the same description vary in their rates of hardening. As was 
pointed out in our last number, this experience is world-wide, and in the present 
state of knowiedge there is no means of ensuring that the properties of cement 


are absolutely uniform as it is made from day to day. This is true of most 
products, otherwise we would not see on a building site broken bricks and tiles 
and other rejected materials which were less strong than the remainder of the 
same consignment. 
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Design of Indeterminate Structures by 
the ‘‘ Plastic’’ Method. 


By R. GARTNER, D.Sc. 


Introduction. 


IE usual method of designing indeterminate structures is based on the assump 
tion that the material is elastic and the factor of safety is dependent upon the 
yield point. When the breaking point is used as the basis of the factor of safety, 
tests have shown higher factors of safety compared with the values calculated 
by the elastic theory, in which calculations are based on the plastic stage of the 
material, that is, the stage at which it will deform inelastically without further 
load. (It should be noted that this theory must not be confused with the plastic 
or ultimate-load theory of reinforced concrete beams.) The plastic stage will 
coincide with the peak points of the moment line so that these points will even- 
tually behave as hinges and are therefore called plastic hinges. The structure 
will collapse only when so many plastic hinges develop that it becomes a movable 
mechanism. 

In reinforced concrete, either the steel or the concrete alone, or both at the 
same time, can act as a plastic hinge. As the plasticity of the concrete is less 
than that of the steel it is possible to have difterent values for the amount of 
inelastic movement of which the hinge is capable, that is, there may be different 
values for plastic hinges of concrete and of steel. As the research is not sufficiently 
advanced only one value will be used, namely, the safe value for concrete, that is 
v = 30 per cent. although this may have to be varied as the result of further 
research (see ‘‘Concrete and Constructional Engineering "’ December, 1951, 
page 371). 

In the following calculation the value of v = 30 per cent. is used, but this 
can easily be adjusted, and by assuming v = 0 the calculation is the same as in 
the elastic theory. It must be kept in mind that both theories are valid and the 
engineer has to use his discretion on which he should use. In contrast to the 
calculations published for the plastic design of steel structures, it is proposed 
here not to use ultimate loads but working loads with safe stresses. This has 
the advantage that the alteration of the method now in use is small and that 
stresses such as direct stresses plus bending stresses and shear stresses can be 
taken into account as usual. In the following, therefore, “* safe plastic moment " 
means a moment which when multiplied by the factor of safety gives the ultimate 
plastic moment. 

Continuous Beams. 

The supports are the obvious places for plastic hinges. They can become 
plastic one after another or all at the same time. [If the beam is properly designed, 
the latter will be the case. As it is also the worst case for the maximum positive 
moment on the span, only this case will be considered. 

A beam between two plastic hinges will act as a freely-supported free beam 
after the development of the plastic hinges. As 30 per cent. is suggested as the 


safe limit of the inelastic movements of the plastic hinges without failure, and 
considering for the moment the “ ultimate "’ load W, 30 per cent. of this load ts 
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acting on a free beam and 70 per cent. on a continuous beam. Converting to 
working loads, the maximum safe plastic-hinge moment 7 is 0-7 times the maximum 
elastic moment where 7 is the coefficient of plasticity. 

Example 1.—For a beam of two equal spans with equal moments of inertia 
and uniformly loaded with a dead load d = Kw, superimposed load / = (1 — K)w 
(total load w), the safe maximum plastic moment at the support is 


I 
d = wo:7L2 = — 0:08 = — - wL*. 


The most unfavourable loading for the maximum positive moment is one span 
l 

fully loaded, and the other unloaded. M = — }(d + —)r.L*. This supporting 
2 


moment can be equal but not greater than M,,,,, as this is assumed to be the 
safe maximum plastic moment : 


0°0875wL? - 4 orr = For K = 1, 
r=07; for K = 0-4,r=1. That is, if the dead load is 40 per cent. of the total 
load or greater, then the plastic supporting moment for full load can be used to 
determine the maximum positive moment, but if the dead load is less than 
40 per cent. then the elastic supporting moment for one span loaded and the 
other unloaded has to be used. 

The quickest way is to calculate both the plastic and elastic supporting 
moments, and to use the smaller moment for calculating the maximum positive 
moment. It would be easy to prepare tables for the value of r for these moments. 

Example 2.— A continuous beam of three equal spans of 15 ft., with constant 
moment of inertia, and with a uniform dead load of 600 Ib. per foot and a super- 
imposed load of 1200 Ib. per foot (total 1800 Ib. per foot) has to be designed. 
(As the calculation with symbols is unwieldy, figures are used.) 


— 2 3 
8 A a A 8 c 

Fig. 1. Fig. 2. Fig. 3. 


Fig. 1 shows the loading for maximum negative support moment at B. 
Plastic = — 0-7(0°1 & 600 + O-1167 1200)152 = — 31,500 ft.-lb., 
which value will be assumed to be the “ safe plastic moment.’ Fig. 2.shows the 
loading for the maximum positive moment at the end spans. The support 
moment is 


— M elastic = — 600 + 0-05 1200)15? = — 27,000 ft.-lb. 


This moment has to be used in the calculation of the maximum positive moment 
as it is smaller than the plastic moment. 
27,000 11,700 


I 
x 1800 — = 11,700 x = = ft. 
2 15 1800 


6°5 
= 11,700 X = = 38,000 ft.-lb. 


Fig. 3 shows the loading for the maximum positive moment at the middle span. 
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M elastic = (O° x 600 + 0-05 * 1200)15? = — 27,000 ft.-lb., which 
smaller than the plastic moment. 
M4, = 157 1800 — 27,000 = 23,600 ft.-lb. 

Example 3.—The same continuous beam with a dead load of 600 Ib. per 
foot and a superimposed load of 300 lb. per foot (« = goo Ib. per foot). 
Loading (Fig. 1): 

M naz Plastic = — 0°7(0°1 X 600 + 0-1167 300)152 15,000 ft.-Ib. 
Loading (Fig. 2) : 
- M elastic = — (o-I x 600 + 0-05 « 300)15? = — 16,900 ft.-lb. 
i this is greater than the plastic moment, the plastic moment has to be applied 
or + M 


mar 
15 15,000 5750 
> x goo 5 _ ft. 


goo 


/ 


mar 


First span: + M == 578 ~ = 18,400 ft.-lb. 


Loading (Fig. 3): 

- M elastic = X 600 + 0°05 300)15? = — 16,900 ft.-lb. ; 
this is greater than the plastic moment. 
Second span: + M,,,, = 152 x | x goo — 15,000 = 10,300 ft.-lb. 

The calculation of any other continuous beam with equal spans and constant J 
can be made in a similar way. If the beam has unequal spans or varying J the 
calculation can also be made in a similar manner by applying one of the known 
methods, for example, moment distribution, and reducing the maximum support 
moments by 0-7 as already described. 

Example 4.— (This method can also be used for the calculation of frames.) 
Design the beam shown in Fig. 4. On the Ist and 3rd spans the dead load is 
500 Ib. per foot and the superimposed load 500 Ib. per foot (total 1000 Ib. per foot). 


Fig. 6. 


On the second span the dead load is 600 Ib. per foot and the superimposed load 
300 Ib. per foot (total goo Ib. per foot). P = dl. = 1000 Ib. and 1d. = rooo Ib., 
(total 2000 Ib.). Assuming that the bending moments at the supports are the 
unknowns, the determinate system consists of three free beams as in Fig. 5. 
Fig. 6 shows cases X, = 1 and X,=1. The deformations (neglecting F as it 
is a constant)* are, 

* R. Gartner. Statically Indeterminate Structures Conerete Publications, Ltd 
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2 x 
Live load: First span loaded, 049 


Second span loaded, 045 


second span loaded, 


Qooo 
rhird span loaded, 36,000. 


2 
J 
Ihe two equations for the unknowns are X,0,, =, and 
XPi2 + = O2- 

For rigid supports and the elastic stage, 46, and 4, are nil. For the plastic 
stage 0, and 0, can have any value between nil and 0-3 O49 and 0-3 Ogg respectively 
with the same sign as 049 OF dy. ‘Lf the sign is opposite, the value of the unknown 
would become greater than the elastic value, which is impossible. It is not neces- 
sary to solve the equations exactly, and provided that the values of 6 on the right- 
hand side remain between the above limits, the values of YX are possible. 
MAXIMUM MOMENTS AT THE SUPPORTS. 

(1) For maximum M, the first and second spans have to be fully loaded, 
while the third span carries the dead load only : 

(70,130 49,005) 119,135 
+ 1-25N, — 119,135 = 90, . ‘ . (Ta) 
(85,300 -+- 28,175) . (2a) 


By assuming that X, X, and 0, = 0°30, only equation (1a) is necessary. 


119,135 * O°7 
Xx, 
7°08 


11,800. ft.-lb. 


lor maximum .V/, the first span is loaded with dead load only and the second and 
third spans are fully loaded. 


28,175) QS,305. (85,300 4,175) 149,475. 


5'83X, + 125.X, — 98,305 . (1b) 
1:25X, -+- — 149,475 = 0, . . (2b) 


Assuming that X, = X, and 6, = 0-309, (2b) gives 


O77 149,475 
19,47. 13,500 ft.-lb. 
775 
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10 15 15 15 12 
on = 5°33; 1°25; = 6°5. 
3X2 2 SAS FAS 
6250 10 I16,g00 15 3750 X I5 
3x2 2x 2X2 

3750 I5 2 

> > I 55,300. 
4 2x2x2 3» 

6250 x 10 
20,530. 

8450 15. 3750 * 15 
= — 28,175. 

8450 * 15 3750 K 15 
28,175. 

( 3 x 2 2 

4 

4 O10 (70,130 


(& DESIGN OF INDETERMINATE STRUCTURES 


Keeping in mind that, in the plastic theory, the value of the moments at 
the interior supports can be chosen within certain limits, it will be simplest to 
give X, and X, the same value. Of the two values 11,800 and 13,500 the larger 


will be chosen as the safe plastic moment. 


(Ta) 
(2a) 


7 13,500 119,135 = 23,030 

* 13,500 113,475 8,975 
(1b) 7705S X 13,500 95,305 - 3,000 
(2b) 7°75 ~ 13,500 — 149,475 = 45,000 


Therefore X, = X, = 13,500 is a possible 


To see if this value is possible, it has 
to be inserted in equations (Ita) and (2a) and (1b) and (2b): 


value. 


20 per cent. Of Ojo. 
7°9 per cent. of Ayo. 
> 3 per cent. of Oj. 
30 per cent. of 0 


(2) First and third spans fully loaded and second span unloaded is the most 
unfavourable loading for the maximum positive moments in the first and third 


spans 
70,130 + 20,830) 90,900. O29 
1°25X, 


r5X, 


(55,300 30,000) 300. 


G0, goo 


121,300 


Assuming that X, = X, = 13,500 (the safe plastic moment), as already stated 


(Ic), 7708 13,500 g0,g00 4,540 
(2c), 7°75 < 13,500 — 121,300 16,800 


4, in (1c) has become positive, which means that X is greater than the elastic 


value and is therefore impossible. 


The possible value for X can be calculated from (1c) by inserting XY, = 13,500 


and 0, 0. 
(Ic), 553X, °25 13,500 g0,Q00 


and with these two values (2c) becomes 
12,750 + 65 & 13,500 — 121,300 
%o9, Which is a possible value. 


Span A-B: 


Io 12,750 
A= < 1000 ty 


? 


span C 


D 


3) The most unfavourable loading for the 
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16,800 


7000 lb. 


4°75 


4°58 it. 


12,000 ft.-lb. 


maximum positive moment on tl 


1254, - 
o = 12,750 
5°53 
17,550. 0, per cent. of 
5725 | 
3725 x — 2779 — 3-725 tt. 
10 
M war = 3725 | 
2 
| 
I2 13,500 
2 12 
4°55 
M wor = 4875 X = 
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second span is when the second span is fully loaded and the first and third spans 
are unloaded— 


= — (70,130 + 28,175) = — 98,305. 


916 
Seq = — (85,300 + 28,175) = — 113,475. 


5°83X, + 1-25X, — 98,305 = 4, . (1d) 

1°25X, + — 113,475 = 02 . (2d) 

With X, = X, = 13,500, (1d) gives 7-08 x 13,500 — 98,305 = — 2805, and (2d) 

gives 7°75 X 13,500 — 113,475 = — 8850. Therefore 13,500 is a possible value. 

M naz (positive) = q * 900 + x 2000 — 13,500 = 19,400. Fig. 7 gives the 


envelope of the plastic moment line as evaluated above, and the moment envelope 


by the elastic method is shown dotted. This example shows the general method 
of calculation, and any other case may be solved in a similar way, bearing in 
mind the safe plastic moment which is considered to be satisfactory. 


(To be concluded.) 


‘*Concrete and Constructional Engineering Prize Design. 


THe ‘Concrete and 
Engineering prize of £25, which is 
awarded annually for competition 
amongst the students of Professor A. L. L. 
Baker, Professor of Concrete Technology 
at the Imperial College of Science and 
Technology, City and Guilds College, 
London, has been awarded for the year 
1950-1951 to Mr. G. McLean. The 
subjects of the competition were the 
design of a twenty-story paper ware- 
house; a jetty for berthing three 


Constructional ing the scheme, and each student of each 


of the groups designed individually one 
structure. 

The assessor was Mr. W. K. Wallace, 
C.B.E., P.P.1.C.E., who in the course of 
his report states: “I have carefully 
examined the designs entered for the 
prize offered by ‘ Concrete and Construc- 
tional Engineering ’, and am of the opinion 
that the best design is that of a jetty by 
Mr. G. McLean. 1 would like, however, 


28,000-tons oil tankers and berths for two 
1000-tons coastal tankers; and a road 
bridge for four lines of traffic over the 
river Thames. The students worked in 
groups of three to six and collaborated in 
selecting the site, discussing and develop- 


to draw attention to the excellent work 
submitted by Mr. J. de C. Gray in his 
design for a warehouse, and the drawings 
submitted by Mr. T. K. Chooi for an oil 
jetty and by Mr. H. W. Leung for a road 
bridge. These were among the best 
drawings submitted.”’ 
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Moving a Water Tower of 1900 Tons. 


A WATER TOWER at Milton Ernest, near 
Bedford, has recently been moved a dis- 
tance of S1o ft. (Fig. 1). Messrs. Binnie, 
Beacon & Gourley were the consulting 
engineers for the Bedford Rural District 
Council, and the work was carried out by 
Messrs. J. L. Kier & Co., Ltd. 

The tower, which has a capacity of 
170,000 gallons, was built in 1936 and is 


Under these beams were pairs of bull 
headed railway rails, placed on their sides 
one above the other, with steel balls 24 in 
diameter between them (Fig. 3), to form 
ball races. Two of these ball races were 
provided side by side under each of the 
two beams The balls were kept the 
required distance apart by the spacing 
plates seen on the right The rails were 


Fig. 1.—Moving the Tower. 


a reinforced concrete structure about 8o ft 
high. The internal steel tank is carried on 
twelve columns 8 ft. 6 in. by 3 ft. at the 
base, connected by panel walls 2 ft. thick at 
the base. The weight of the tower, with 
the tank empty and without the founda- 
tion raft, but including the “cradle” 
(Fig. 2) built to move it, is about 1900 tons 

Under the tower were formed two main 
beams 55 ft. 6 in. long and 28 ft. 6 in 
apart on which the structure was moved. 
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carried on precast concrete blocks, 6 ft 
wide at the bottom and 2 ft. wide at the 
top, which spread the load over the full 
width of two concrete tracks laid from the 
old position to the new ; the tracks con 
sisted of about 4 in. of concrete on hard 
core rolled into the clay soil. Sufficient 
blocks and ball bearings were provided 
to enable the tower to be moved a distance 
of about 50 ft 

As the supporting concrete blow ks be 
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55-6" 


Fig. 2. Plan of the Tower showing the Cradle. 


Fig. 3. Ball Races on which Tower was Moved. 


Fig. 4.--After the First Move. 
Showing Old Foundation in Foreground, Ends of Prestressing Cables, and 
Horizontal Cut made by Blasting 
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came free behind the tower, they were 
taken up and carried to the front (Fig. 5 
This operation governed the daily move 
ment of the tower, which was about 


50 ft.; the actual movement of 50 ft 
occupied a few minutes only, and the 
movement was silent and smooth Lhe 


tower was towed by a 17 tractor pulling 
through blocks and tackle so that for 
every to ft. of movement of the tractor 
the tower moved 1 ft The pull of the 
tractor necessary to start the movement 


was 6}. tons and 5) tons to keep it 
moving Allowing for friction in- the 


cables and blocks, the rolling friction of 
the tower was probably about 60 tons 


Fig. 5. 


and 50 tons respective] lhe haul wa 


up-hill on a gradient of 1 in 4oo 


The main beams of the supporting 
structure were 6 ft. by ft. in cro 
section, of high-grade prestressed concret: 
Fig. 4 Four columns rested directly 


on the longitudinal beams and the reman 

ing eight were connected in pairs by four 
beams at an angle of 45 deg. to the main 
beams lig 2 Where these beam 

passed through the tower structure holes 
were bored for the cables only, so that 
part of the tower itself acted as part of 
the cradle The boring was done by a 
new method known as thermic boring 


Phis consists of blowing oxygen through 
a steel pipe which is red hot at the end 
the heat actually melts the concrete to 
which it is applied and the melted material 
flows out of the hole 
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Moving the Track from the Rear to the Front of the Tower. 


WATER TOWER OF 1900 1ONS 


he freeing of the tower after the con 
struction of the cradle was ettected by 
blasting small charges In this way first 
the panel walls and then eight of the 
twelve columns were cut, the tower rest 
ing on the remaining four columns over 
the main carrying beams. By gradually 
cutting the last four columns they were 
reduced to about 1 ft. by 1 ft., when they 
slowly settled and shifted the load on to 
the cradle 

Phe actual moving took 20 days Dur 
ing the latter part work was hampered 
by long and heavy rain, which made the 
clavey ground very During 
such a period a settlement of over 2 1m 


was experienced, but becau f { 

of the carryvu bean th one 
adverse effect on the tower or beams and 
ne trouble was experienced movi the 


tower afterward 
Che new foundation had already been 
constructed, with plinths under the post 


tions of the columns with a fe mehe 
of clearance When the tower was in 
position these gaps were vrouted and the 
rails and blocks removed thi Was 


facilitated by having placed the blocks 
over the new foundation on a layer of 
sand 2 in. thick, and the blocks were 
released by simply washing out the and 

Mr. FE. Ingerslev and Mr. J. Pickin 
son (of Messrs. J. L. Kier & Co, Ltd 
were responsible for the design of thie 
scheme and acted as agent on tl ite 
respectively 
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STRENGTH OF CONCRETE AT TIME OF LOADING. (CONCRETE) 
The Strength of Concrete at the Time of Loading. 


By OSCAR FABER, C.B.E., D.Sc., M.Inst.C.E. 


In the Editorial Note in the November, 1952, number of “ Concrete and Con- 
structional Engineering ’’ it was suggested that the working stresses adopted in 
a reinforced concrete structure are normally based on the strength of the concrete 
at twenty-eight days, whereas some portions of some structures will not receive 
their full load until a much later date when the concrete would, in the course of 
its normal hardening process, be considerably stronger, and that some allowance 
for this might be properly permitted in the codes and regulations. 


I am entirely 
in sympathy with this suggestion. 


An outstanding example is perhaps a multi-story building in which the 
foundations will not receive anything like the full load of the structure until 
the building is completed and loaded, which may well be twelve months after 
the foundations were put in. In these circumstances it would appear entirely 
reasonable that the foundations be designed on the basis of the strength of the 
concrete at a year rather than at twenty-eight days. 

The same would apply, of course, to the ground-floor columns and, to a 
progressively smaller extent, to the other columns as construction proceeds. 
For example, if a building rises at the rate of one floor per month, it would appear 
to be reasonable to design the columns for stresses based on the strengths at the 
following ages: Jop-most story, 28 days; the penultimate story, 2 months ; 
second story from top, 3 months; third story from top, 4 months; and so on. 

This would undoubtedly lead to important economies both in the structure 
as a whole and particularly in the use of cement. It would also enable reinforced 
concrete columns near the lower portion of the structure to be considerably 
smaller, which has many other incidental advantages. 

This matter has already been brought to the attention of the Committee at 
present engaged on revising the British Standard Code of Practice No. 114, and 
has their close attention. Many relevant factors will of course have to be taken 
into account, such as the fact that some cements increase in strength over long 
periods at a greater rate than others. Thus, the slow-setting cements usually 
have about the same increase in strength over the first year as rapid-hardening 
Portland cements, although the latter attain their strengths much more rapidly 
in the earlier periods. 

It will, of course, be necessary to differentiate between foundations and the 
columns in lower stories, which will not be fully loaded for many months, and the 
beams and slabs in the same stories which must carry their own weight and 
also some superimposed load at an early date. 

Nevertheless the principle is, 1 think, perfectly sound, and I feel sure that 
the Committee will give the matter its most serious attention. 


This subject is referred to in the Editorial Notes on page 1.) 
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SLABS IN LIQUID-CONTAINING STRUCTURES. 


Design of Reinforced Concrete Slabs in 


Liquid-containing Structures. 
By T. K. ZBOINSKI, M.Sc. (Warsaw), A.M.Inst.C.F. 


Bending only, with Tension on Liquid-retaining Face. 


THE writer has long felt the need for a simplification of the design of reinforced 
concrete liquid-containing structures, and has produced a graph which, he hopes, 
will reduce the calculations required. This article is based on the ‘ Code of 
Practice for the Design and Construction of Reinforced Concrete Structures for 
the Storage of Liquids’ issued by the Institution of Civil Engineers in 1949, 
which requires that the compressive stress in the concrete must not exceed S8o Ib. 
per square inch, the tensile stress in the concrete must not exceed 250 Ib. pet 
square inch, the tensile stress in the steel must not exceed 12,000 Ib. per square 
inch, m 12, and the cover of concrete must be at least 1 in. 
The cross section of a beam shown in Fig. 1 is considered. 


@ -compressive force 
i” concrete 


ad 
= tensile force 
in concrete 


T= sile force 
in steel 


Fig. 1. 


dp(m — 1) 


The position of the neutral axis my Is Dp(m — 1) 


A 
where p = Hence A; = . 


From a comparison of the triangles, 
nD D—n,D’ 
t 
D—n,D (d—nD)m’ 
Therefore the compressive force C in the concrete 1 
2 2(I — Mg) 


Di 


The tensile force 7, in the concrete is t,4 


hence 


hence ¢ 


and the tensile force T in the steel is Ad = (.phD(m 
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SLABS IN LIQUID-CONTAINING STRUCTURES. 


When calculating the strength of the beam, the concrete in tension should 
be neglected, the maximum compressive stress in the concrete should be limited 
toc, and the maximum tensile stress in the steel should be limited to ¢. Therefore, 
for normal bending, the amount of steel required is 


M 
M 
or, see equation (2), p hDa.d! : (7) 
; 1 


where M is the bending moment. 


If cracking of the concrete is to be avoided, the maximum tensile stress in the 
concrete should not exceed ¢,.. In this case the bending moment M should be 
opposed by the sum of the moments of all the internal forees about the neutral 
axis; therefore, 


M = C§n,D + T&D(1 — n,) + T(d — Dn,). 


After the substitution of the values of C, T,, 7, and n, from equations (3), (4), 
(5), and (1), this becomes 


D2 
+ p(m dD 
M =: 3 . (8) 
D 


pim 1)(D — a) 


This is the formula for calculating the depth D of the concrete. Should a greater 
depth than that calculated be used, then a correspondingly less amount of steel 
will be required, and the tensile stress in the concrete will be less than the maximum 
permissible. 


Obviously, neither of the equations (6) and (8) can be used for a simple 
calculation. The problem is solved, however, by preparing a graph on the basis 
of the two formulz in the following way. Let ¢@ be the diameter of a reinforcement 


bar and s the cover: then d D (* ‘) 


But s is constant, and ¢ normally varies with changes of D; therefore d may be 
considered as a function of D. 


— M 
Substituting in equation (7), p bDa,y,(D)t since 4, a,, and ¢ are known, 
p may be considered also as a function of D (and M): 
M 
p= (10) 
M 
or (see equation (6), At ys(D) (11) 


which is a straight-line equation with respect to M when D is constant. 
oth values of d and p in (9) and (10) respectively may be entered in (8) 
which now becomes of the type 


M? + My,(D) — y,(D) =o . (12) 
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When certain values of D are substituted in (12), the respective values of M can 
be obtained which, when they are in turn substituted in (11), give the correct 
amounts of reinforcement. For ¢ = 880 Ib. per square inch, ¢ 
square inch, ¢, = 250 lb. per square inch, m = 12, s 
and, assuming that / 


12,000 lb. per 
I in., a, becomes 0-544, 
12 in., the following values are obtained : 


D in 


M (ft. Ib.) 1, (sq. in 1, (min. sq. in Pp = 0-3 per cent 


1,045 Or216 
7 2,264 O°407 O°252 
3,510 0°5957 O*324 
6,590 0*432 
15 10,577 0-945 07540 
21 21,500 1-310 oOr750 
24 25,193 1°493 


The figures for D, M, and A; are used to prepare curve D of the graph. The 
scale of the depth D is shown, from which the straight lines for the reinforcement 
begin. According to (11), the amount of reinforcement, for a constant value of D, 
changes proportionally to the variation of M. The other ends of the “ straights 
are on a curve and are determined by the requirement that p — 0-3 per cent. 
giving a minimum value of 4; The use of the graph is explained by the follow- 
ing examples. 

Example 1.— Draw a horizontal line A—B through a known bending moment 
(14,300 ft.-lb.). The line cuts curve D at C and gives a minimum depth of 17} in. 
Use 17} in. Move along line “ A; straights "’ using the value 17} until it cuts the 
line A—-B. The intersection of the two lines at E gives the area of reinforcement 
as 1°055 sq. in. 


Example 2.—The bending moment ts 14,300 ft.-lb. and the depth of the 
section 20 in. When the depth is greater than is required, the area of steel may be 
reduced accordingly. Move along “ A; straights,”’ using a value of 20, until it 
cuts line A—B. The intersection of the two lines at F gives the area of reinforce 
ment as 0-g16 sq. in. 


Similar graphs can be prepared for any other values of c, ¢, ¢, m, and s. 


A Wharf and Jetty at East Cowes, Isle of Wight. 


THE wharf and jetty shown on page 17 has — from 50 ft. to 65 ft. long driven through 
been built on the river Medina at East — soft silt tothe underlying limestone. The 
Cowes to serve a new gasworks in course’ work is being executed under the direc- 
of erection which will supply gas to the — tion of Mr. W. kK. Tate, M.A., A.M.L.C.E., 
whole of the Isle of Wight. General Manager of the Eastern Division, 

rhe wharf-front and river-wall are Southern Gas Board, and the contractors 
about 860 ft. long, with a jetty of 200 ft for the wharf, jetty, roads, ete 
frontage. The jetty is to be equipped Messrs. Richard Costain, Ltd. The con- 
with electric portal cranes for handling — sulting engineers for the civil engineering 
coal. The jetty (Fig. 2) is supported by work are Messrs. Stroyer & Adcock, of 
1 ft. 4 in. square reinforced concrete piles | Westminster 


are 
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Fig. 2. 
Wharf and Jetty at East Cowes. 


See facing page 
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RESERVOIR AT STALLORD. 


(CONCRETE 


Reinforced Concrete Reservoir at Stafford. 


THIs reservoir Of 1,000,000 gallons capa- 
city, built for the Stafford Water Depart- 
ment under the direction of the Water 
Engineer, Mr. G. J. Plant, A.M.LC.E., 
was completed in September, 1952. 
Nearly 6000 cu. yd. of gravel and sand- 
stone were excavated, and the excavated 
material was later placed round the walls 
after testing the reservoir for water 
tightness. The dimensions of the reser 
voir are 110 ft. by 93 ft. by 21 ft. 6 in. 
deep from the base to the top of the roof 


concrete, and was laid before constructing 
the wall bases and the floor slab. The 
floor slab is 6 in. thick and the wall bases 
1 ft. 11 in. thick tapering to 1 ft. 14 in 
ina length of 10 ft. 6 in. The walls were 
designed as propped cantilevers; they 
are 1 ft. 7 in. thick at the base tapering 
to 9 in. at the roof, the outer face being 
vertical. Splays, 9 in. by 9 in, 
vided at all vertical and_ horizontal 
corners. The roof is a flat slab 8 in 
thick with 3 in. drop panels and is sup 
ported by 36 columns 1 ft. 3 Mm. square 
Each column was cast in one operation 


A sub-floor is 3 in. thick and is in 1:2: 4 


are pro 


(Fig. 1). Along all horizontal and ver- 
tical day’s-work joints j-in. by }-in. 
V-shaped grooves were formed on the 
inside face. The grooves were later 
primed and filled with a sealing compound 
applied with hot rollers. Two coats of a 
waterproofing solution were then applied 
over the joints to form a band 6 in. wide 
The floor joints consist of }-in. by 14-in 
deep grooves which wefe treated in a 
similar manner 
The reservoir is 


2 


divided by a central 


wall into two compartments which are 
connected by a 1 ft. 3 in. diameter circu- 
lating main. Three external’ valve- 
chambers are provided, and the rising and 
service mains are arranged so that either 
half of the reservoir may be used inde- 
pendently of the other. The puddle 
flanged-pipes were cast into the walls of 
the reservoir whilst it under con 
struction. 

The work was carried out by Messrs 
She llabear, Pric e (Contractors), Ltd , to 
the specifications, designs, and details of 
the British Reinforced Concrete Engineer- 
ing Co., Ltd 


Was 
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PRESTRESSED BRIDGE 


AT ROTHERHAM. 


Prestressed Concrete Railway Bridge 
at Rotherham. 


AN UNDERLINE BRIDGE OF 160 FT. SPAN. 


THE new railway bridge across the river 
Don at Rotherham is believed to be the 
largest-span prestressed concrete railway 
bridge so far constructed in this country 
or abroad. It has a span of 160 ft. with 
a skew of 5843 deg., and carries a single 
track joining industrial sidings on each 
bank of the river (Fig. 1). When in flood 
the river has been known to overtop the 
banks, and the approaches on each side 
have been raised to allow the underside 
of the deck to be above flood level and 


Fig. 1. 


even so it was necessary to use a shallow 


thickness of deck. If a central pier had 
been provided the obstruction to the flow 
of the river would have required widening 
of the waterway, and it was more econo- 
mical to provide a single span 

The main beams, Figs. 2 and 3, are 
4 ft. wide and 12 ft. 6 in. deep at the 
centre of the span reducing to 9 ft. deep 
at the supports. The beams are at 
17 ft. 6 in. centres and the deck slab is 
10} in. thick. Stiffening ribs to the webs 
of the beams are provided at to ft. 
centres between the deck and the com- 
pression flanges of the beams. The 
beams and the deck are prestressed by 
the Lee-McCall system. The bridge was 
designed for 20 units of the live load 
specified in British Standard No. 153 
plus an impact factor of 17-4 per cent., 
which is lower than normal in view of the 
low speed of the rolling stock using the 
bridge. The large depth of beam is to 
reduce the deflection on the side of the 
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deck opposite the forward bearings of 
each skew abutment, and also to reduce 
the quantity of steel required to 28-4 tons 
of high-tensile bars. An_ additional 
12 tons of mild steel bars were required 
as reinforcement, mainly as stirrups and 
in the top compression booms of the 
beams, while a further 20 tons of mild stee! 
reinforcement were provided in the abut 
ments. The end anchor-plates for the 
337 high-tensile bars had a total weight 
of 3°65 tons 


HN, 


Bridge During Construction. 


FouNDATIONS.—The abutments are of 
the cellular counterfort type in reinforced 
concrete supported on 8 in. by 5 in. rolled 
steel joist piles, the foundations being 
taken down to 9 ft. below the level of the 
river bed. The concrete mixture was 
1:2:4 throughout with a maximum 
slump of 4 in. The beams are carried 
on rocker bearings on one abutment, and 
provision for tensioning and thermal 
movement is provided at the other abut 
ment by means of two combined roller 
and rocker bearings (Fig. 4) 


Deck deck more 
than the normal clearance for extra wide 
loads, and concrete buffers for checking 
overhanging loads are provided just clear 
of the bridge. The 1o}-in. deck ts pre 
stressed by 1}-in. alloy steel bars at 9-in 
centres (Fig. 3) The the 
deck at midspan due to prestressing and 
the dead weight of the slab, after allowing 
for creep and shrinkage, are 1783 Ib. pet 


VIVES 


stresses mn 
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PRESTRESSED BRIDGE 


square inch in compression and 65 Ib. per 
square inch in tension. The weight of 
the track is sufficient to remove the small 
tension, and when the full live load is 
applied the stresses are 148 Ib. per square 
inch in compression at the bottom and 
1610 lb. per square inch compression at 
the top. <A drainage channel 2 in. wide 
by 1 in. deep is provided on each side of 
the track, and the water passes through 
weep-holes in the deck at 6-ft. intervals 


AT ROTHERHAM. 


Fig. 2. 


Fig. 3. 


Concrete tlags provide a footpath on each 
side of the track, and below 
service cable duct. 


these is a 


MAIN BEAMS [he positions of the 
high-tensile bars in the beams at midspan 
are shown in Fig. 3. The compressive 
stresses in the beams, after shrinkage and 
creep, are 517 lb. per square inch in the 
top and 1620 Ib. per square inch in the 
bottom. Under full load and impact 
these become 1864 Ib. per square inch 
and 261 lb. per square inch respectively. 
The maximum shearing force at the ends 
of the beams under full load is 325 tons, 
producing a stress of 404 Ib. per square 


20 


(CONCRETE 


inch. The maximum principal stresses 
are 1142 lb. per square inch in compression 
and 142 lb. per square inch in tension 
The calculated upward deflection at the 
centre of the structure on applying the 
prestress was 1-99 1n., which exceeds the 
calculated deflection of 1-24 in. under full 
dead load. A camber of 3 in. was pro- 
vided in the span. 


CONCRETE bridge  super- 


For the 


Part Plan. 


Transverse Section. 


structure the mixture was 12 Ib. of 
rapid-hardening Portland cement, 162 Ib 
of sand, 145 lb. of aggregate 2? in. down 
and 235 lb. of aggregate from 1 in. to 
2 in. The aggregate was almost entirely 
siliceous with reasonably rounded par- 
ticles. The specified strength of cubes at 
28 days was 6250 lb. per square inch and 
the strengths obtained varied between 
7000 lb. and 8oco |b. per square inch with 
occasional higher results The water- 
cement ratio for the deck slab and the 
compression the beams was 
0:38, and this was increased to 0-42 at 
the bottom of the beams where the close- 
ness of the rubber tubes forming the 


booms of 
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ducts, and the mild steel reinforcement, 
made compaction by vibration more 
difficult. ‘The concrete was compacted 
by a combination of an electric hammer 
on the shuttering and internal poker- 
type vibrators ; the test ¢ ubes were com- 
pacted by an electric hammer The 
ducts for the 337 prestressing bars were 
formed partly by bars inserted in 
soft rubber tubes and partly with inflat- 
able rubber tubes 

In order to be able to insert the bar- 
couplers, and to reduce the ettects of 
shrinkage, the beams and the deck slab 
were concreted in six sections with gaps 
between which were concreted after the 
bars had been placed and the couplers 
screwed on and wrapped [he ducts were 
12in.in diameter to receive bars of 1}in 


le 


PRESTRESSED BRIDGE AT 


ROTHERHAM 


Combined Rocker and Roller Bearings. 


diameter, which was increased to 2) in 
at the couplings The bars were tensioned 
seven days after concreting the gaps, and 
were grouted through }-in. diameter holes 
leading to the ducts at each end 

The accepted tender for the complete 
bridge was just under 434,000, of which 
{14,000 represents the of the abut 
ments and piling and / 20,000 the staging 
and superstructure The design was pre 
pared by Mr. Donovan H. Lee, M.L.C.E., 
as consultant to Messrs. Steel, Peech and 
Tozer, at whose steelworks the bridge ts 
built The general contractors were 
Messrs. George Longden and Son, Ltd 
Ihe high-tensile bars were supphed by 
McCalls Macalloy, Ltd., of Shetfield, and 
the bearings were supplied by Messrs 
Joseph Westwood & Co., Ltd 


cost 


Unusual Moving Form Construction. 


AN unusual feature in the construction by 


the use of moving forms of a silo 
high, in Denmark is described in “ Engi 
neering News Kecord " for October 16 
At the position of each jack-rod 
the form assembly has fixed to it a light 
vauge metal tube slightly larger in dia 
meter than the jack-rod and into which 
the rod is placed The tube rises with the 


ft 
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form leaving, an annular between 
the rod and the concrete, small enough fo 
provide lateral support for the rod but 
which will allow withdrawal of the rod 
on completion of the work. The rods are 
provided in lengths of 13 ft. with threaded 
connections between each length 

In this silo 11,500 ft. of jack-rods were 
required and were reclaimed 
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COAL-PREPARATION PLANT AT 


Coal-Preparation 


A contract for a coal-preparation plant 
at Maltby Colliery, Yorkshire, for dealing 
with 600 tons of raw coal per hour was 
placed by the National Coal Board with 
fhe Coppee Company (G.B.), Ltd. The 
reinforced concrete and general building 
and civil engineering work was carried out 
to the design and under the direction of 
Messrs. J. C. Hughes & Partners, consult- 
ing engineers, and comprises a main 
building 300 ft. by 190 ft. by 7o ft. high, 
a thickener-tank 42 ft diameter, a conical 
settling-tank 50 ft. diameter by 60 ft 


high, a drainage-raft under the sidings, a 


transformer station, and a cable tunnel 
partly in rock under the sidings 

The main building was for convenience 
divided into five sections. Part 1, which 
contains the thickener-tank the 
conical settling-tank, was required first 
and provision was made for adding other 
parts as work proceeded. The other 
parts include long-span beams with two 
intermediate supports crossing seven 
sidings. These sidings were kept in 
operation during the whole period of con 
struction and as few intermediate tem 
porary props as possible were used due to 
the fact that the tracks were in continuous 
use. For the same reason the drainage 
raft was constructed during a brief period 
when the colliery was closed ; during this 
period the sidings were lifted, the site 
rolled, the raft constructed in_ high- 
alumina cement concrete, and the sidings 
relayed \ll foundations were taken 


MALTBY. 


Plant at Maltby. 


down to a hard limestone, the depth of 
which varied considerably 

Because the contractor's material could 
be stored at one end of the site only, 
a derrick crane with a total height of 
150 ft. was used for moving materials, 
erecting the shuttering and prefabricated 
reinforcement, and placing the concrete. 

A further part of the works comprises 
secondary bunkers and conveyor-transfer 
towers all in reinforced concrete These 
were built in confined spaces amongst 
colliery sidings and existing structures, 
and existing elevator pits were encoun- 


tered during the construction of the 
foundations 

The main washery building was con- 
structed by Messrs. A. Monk & Co., Ltd 
The secondary bunkers and_ transfer 
towers were constructed by Messrs. George 
Longden & Son, Ltd. 

The disposal of shale will be by an 
aerial ropeway 1373 ft. long designed and 
constructed by the British Ropeway 
Engineering Co., Ltd The reimforced 
concrete and general building and civil 
engineering work for this section is being 
executed under the direction of Messrs 
J. C. Hughes & Partners by Messrs 
George Longden and Son, Ltd. This 
section comprises a reinforced concrete 
bunker, a slimes-basin, and foundations 
for the ropeway ; the last three trestles 
and the terminus of the ropeway are on 
an old tip which is still in a combustible 
condition 
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Elevated Roadways 


DURING the past few years the British 
Sugar Corporation has reorganised the 
vards at a number of its factories with 
the object of simplifying and expediting 
the reception of sugar beet. An essential 
feature has been the construction of over- 
head roadways, which permit a greater 
proportion of the beet to be transported 
by tipping lorries and also increase the 
capacity of the storage silos. In several 
cases new silos have been built or existing 
ones enlarged. Most of this work is in 
reinforced concrete, and the following 
describes the sahent features of work at 


STOCKER FOR INSITU KERB 


ELEVATED ROADWAYS AT SUGAR REFINERIES. 


at Sugar Refineries. 


12-in. by 12-in. columns. On the assump 
tion of a maximum working load of 
32 tons per column, the design provided 
one pile under each column tied longitu 
dinally and transversely by beams just 
below ground level. Borings showed that 
the ground deteriorated at one end, and 
hence single piles were replaced by pairs 
of piles. It was originally hoped to 
incorporate the existing piles in the new 
work, but test loading showed that they 
were unreliable Franki compressed in 
situ piles were used varying in length 
from 25 ft. to 57 ft 


OPENINGS FOR LONGITUDINAL 
INSITU BEAMS 


— 


the Cantley and Bury St. Edmunds 


factories 


ROAD AT CANTLEY. 


The Cantley factory is on a bank of 
the river Yare, about ten miles below 
Norwich. The site ts low and swampy, 
and deep deposits of peat occur over 
lying soft clay Ihe original arrange 
ment included a grab-crane between the 
silos on a track 12 ft. wide carried on 
beams and piles. Except for a short 
length at one end, settlement of both 
track and silos had rendered the track 
unserviceable. 

Ihe new road follows the line of the 
original track, but is 1o ft. 6 in. higher 
The road is 33 ft. wide and is designed to 
carry the crane as well as lorries loaded 
with beet Ihe crane track is flush with 
the road surface. The road is carried on 
cross-beams and cantilevers supported on 
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Fig. 1. Precast Beam and Columns. 


Precast Frames. 

The dismantling and re-erection of the 
factory crane necessitated the use of 
another crane by the contractor. This 
made the precasting of much of the 
structure in small pieces economical ; 
frames comprising 12-1n. by 12-in. columns 
and a cross-beam with cantilever ends and 
weighing up to 7 tons were therefore pre- 
cast in one unit (Fig. 1) and hoisted into 
position. The bottoms of the columns 
were inserted into pockets, formed in 
the pile caps, which were grouted afte1 
alignment. As each framé¢ was erected, 
precast wall slabs, fitting into chases in 
the sides of the columns, were erected to 
form the walls of the silos. Holes were 
formed in the beams to accommodat« 
longitudinal beams to carry the road slab 
These beams, together with the road and 
the approach and exit ramps, were cast 
in situ 
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The casting-bed was first situated 
adjacent to the silos at ground level 
(Fig. 2) and was large enough to take two 
frames (with the legs overlapping) and 
two wall panels. Rapid-hardening Port- 
land cement was used, and the concrete 
was compacted with immersion vibrators. 
The frames were cast three high, one on 
top of another, so that the casting-bed 
had a capacity of six frames. The wall 
panels were also cast one on top of 
another, hardboard being used as a 
separator. The shutters for each frame 


Fig. 2. 


were removed after 48 hours and raised 
in readiness for the next frame. By the 
time a complete set had been cast, the 
first three frames and the corresponding 
wall panels were ready for removal to 
their permanent positions. The casting- 
bed was thus*kept continuously in use 
until the work reached the limit of the 
crane when the casting was done on the 
part of the elevated road so far completed 

For transporting and placing the frames 
and slabs a 10-tons derrick crane with a 
120-ft. jib was mounted on an adjacent 
rail siding, thus permitting rapid re-siting 
of the crane as the work proceeded. 
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This work included an overhead road- 
way and the widening of two existing 
silos. The road is 33 ft. wide and 300 ft 
long, exclusive of the ramps. 

The new road follows the line of an 
existing road at ground level, but is raised 
17 {t. above it. The form of construction 
is similar to that at Cantley, but in this 
case all the concrete was cast in situ. At 
this factory there was already a high-level 
road parallel with the new road but 26 ft. 


Precasting Site on Left. 


away. The old road, which was built 
during the war, was formed by building 
two plain concrete retaining walls, each 
22 ft. high by 11 ft. thick at the base, 
filling between them with earth and 
gravel, and finishing with a concrete road 
surface 6 in. thick Precast concrete 
blocks were used as permanent shuttering 
for the walls 


Method of Concreting. 

The two elevated roads are at the same 
level. Advantage taken of this 
arrangement to hoisting the 
materials The silos between the existing 
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avoid 
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roads and the new work were bridged 
by travelling gantries, made of tubular 
scatfolding on wheels, which were light 
enough to be moved by hand. Each 
gantry carried one level and one sloping 
barrow-run as indicated in Fig. 3. A 
third gantry carrying platforms to 
meet the sloping barrow-runs travelled 
between the columns supporting the new 
road [wo mixers were used, one on each 
of the existing roads, and most of the 
concrete was placed from the gantries 
which were moved as required to keep 
abreast of the work. The gantries were 
useful in erecting the shuttering 
The concretors usually consisted of nine 
men and, in spite of the difficult labour 
conditions, by placing the heaps of 
aggregate in carefully chosen positions and 


also 


ELEVATED ROADWAYS 


AT SUGAR REFINERIES 


After completion of the column bases 
the columns were constructed in two 
stages, using column boxes 1o ft. long 
and completing a column 19 ft. high in 
two lifts. A column-box had three 1o-ft 
sides, the fourth side consisting of two 
5 ft. detachable panels. The box was 
braced with column clamps fora height of 
5 ft. This height was concreted from the 
low-level mixer using barrow-run <A 
(Fig. 3), following which the second 5-ft. 
panel was fixed and the t1o-ft. lift com- 
pleted using barrow-run B. The shutters 
were struck after 24 hours and, using the 
same column box, the second lift was 
completed in a similar manner using the 
high-level mixer and barrow-run C 

When the construction of the columns 
was well under way the panel walls were 


ROaDway 


8040 


Fig. 3. 


moving the mixers and gantries as re- 
quired, a good rate of progress was made. 

Difficulties were experienced in securing 
a well-graded aggregate. The most suit 
able local material was nominally } in. to 
*; in. in size but was deficient in the 
smaller sizes, and it was necessary to add 
varying quantities of } in. to 7; in. pea 
shingle, depending on the results of 
frequent sieve To expedite the 
work, rapid-hardening Portland cement 
was used for most of the concrete Tests 
on cubes of 1:2:4 concrete with a 
water-cement ratio of 0-6 averaged about 
4500 Ib. per square inch at 28 days. No 
vibration was employed 


tests 


Construction. 


lo obtain maximum economy of 
shuttering the high-level portion of the 
road was constructed first and the shutters 
were subsequently adapted for the ramps 
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Positions of Mixers, Barrow Runs, and Movable Gantries. 


started. 
long (equal to the 
columns) and 1o ft. high 
were erected by means of 
tackle suspended from the 
or alternatively from a timber beam 
spanning between the tops of two 
columns. The shutters were struck after 
24 hours and then raised and positioned 
for the second Ihft The shutter panels 
were made so that they could be easily 
divided into 9-ft. by 5-ft. sections for easy 
stripping and handling. The shutters 
were connected by patent ties, and the 
presence of the columns made spacing 
and positioning Concreting was 
carried out gantries as for the 
columns 

Between the two lines of columns 
slab and beams forming the road 
shuttered by ordinary method using 
adjustable props Ihe shutters for the 


The shutter panels were 9 ft 


between 
The shutters 
block-and 
central gantry, 


distance 


casy 
from the 


the 
were 


as 
4 
aun 
— 
4 
2 
25 


ELEVATED ROADWAYS AT SUGAR REFINERIES. 


Fig. 4. 


Fig. 5. 


Views of Roadway and Silos at Bury St. Edmunds. 
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cantilevered ends of the beams were 
supported by raking struts bearing on 
blocks which were bolted to the columns 
through holes left for the purpose. The 
holes were later filled with stiff mortar 


The shutters for the slab between the 
cantilevered ends of the beams were 
supported on timber joists spanning 


between ledgers fixed to the side of the 
beam shutters 


Steel shutters were used 


Fig. 6. 


for the deck. ‘The beams and slab were 
concreted together, using barrow-run D 

The approach and exit ramps are 
common to both roads. For the approach 
a branch was made from the existing 
ramp, superelevated to ease the outward 
curve. The existing exit ramp was largely 
reconstructed in order to alter the direc- 
tion to suit the two roads and to reduce 
the slope. Views during construction are 
shown in Figs. 4 and 5. 
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Details of Beam and Columns for Overhead Road. 
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Old Rails as Reinforcement. 


Owing to the prevailing steel shortage, 
old railway rails constitute a substantial 
proportion of the steel used. For the 
columns the full section of a rail was used, 
one rail in the centre of each column with 
four }-in.diameter bars to secure the bind- 
ing. For the main beams the rails were 
cut along the web into two sections by 
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means of acetylene burners. The warp- 
ing caused by this process and the 
subsequent straightening acted as a test 
of ductility. Fig. 6 gives some details. 

The consulting engineer for these works 
was Mr. W.C. Andrews, O.B.E., M.L.C.E., 
M.1.Struct.E. The main contractors were 
Messrs. Sir Robert MacAlpine & Sons, 
Ltd., for the works at Cantley, and Messrs 
Rush & Tompkins, Ltd., for the works at 
Bury Sc. Edmunds. 
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(& PRESTRESSED HANGARS AT LONDON AIRPORT. 


Prestressed Concrete Hangars at London 
Airport. 


THE buildings for British European Air- — sliding doors. Internally there is no 
ways at London Airport described in this division between bays 

article are the result of tenders based on Work on the site was started in the 
steel, reinforced concrete, and prestressed summer of 1950. The site consisted of 


concrete construction to plans and specifi 1 ft. of topsoil overlying about 2 ft. of 
cations prepared by the Ministry of Civil brick earth and 12 ft 

Aviation. The winners were Messrs A depth of 4 ft 
Holland & Hannen and Cubitts, Ltd., 


of gravel on clay 
was excavated over all 
the site, and filled with gravel which was 


Fig. 1.—Interior of Hangar. 


whose design combines reinforced, pre- compacted in 8-in. layers. The founda 


stressed, precast, and in-situ concrete, tions were taken down 4 ft. to the natural 


with small quantities of aluminium and~ gravel; where this was deeper the 
structural steel The Airways Corpora- foundations were extended in mass con 
tion appointed Messrs. Scott & Wilson as crete ; the foundations are thus between 
principal consultants 4 ft. and 7 ft. below ground level 


The hangars and maintenance buildings Normally the water-table is 9 ft. below 
are about 1000 ft long by 465 ft. wide ground, but in February 1951 It rose to 
arranged in the shape of a letter U and 6 ft. and that level persisted into the 


covering about roo acres. The buildings summer, so that pumping was necessary 
on each arm of the U shape have a length during much of the foundation and 
of 900 ft. and a width of 211 ft., and atthe drainage work 

base of the U is a building 465 ft. long by - 

soo ft. witle. Construction. 

The main hangars (Fig. 1) are goo ft The front of the hangars is composed of 
long, 110 ft. wide and 43 ft. to the under- reinforced concrete piers carrying pre 
side of the roof beams. For purposes of | stressed beams cast in situ over the door 
construction each hangar is divided into openings (Fig. 4) These beams are 


five 180-ft. bays, each with an entrance _ stiffened with precast prestressed dia 
150 ft. wide closed by power-operated phragms The roof is formed of pre 
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Fig. 4. 


Opening for Sliding Door. 


stressed precast transverse 
span iio ft 
cast 


beams which 
and support prestressed pre- 
purlins that carry aluminium 
sheets 


roof 


rhe piers are 30 ft. wide and 5 ft. 3 in 
deep excluding the door housing, and are 
of hollow with walls 4 in. thick 
\t one side of each pier is a solid column 


section 


CANOPY 
CANTILEVER 


if 


Fig. 5. Elevation of Precast Diaphragm 


in Main Beam. 
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separated by a construction jomt from 
the pier and one end of each longitudinal 
beam is carried on this column which is 
sufficiently flexible to provide for move- 
ment due to expansion of the beam. A 
reinforced concrete wall in front of each 
pier forms the housing for the sliding 
doors 

The beams, which span 150 ft. between 
the piers, are hollow, 14 ft. deep by 5 ft. 


3 in. wide; the side walls are 4 in. thick, 
bottom 54 in., and top 8 in. (Fig. 2, see 
p. 28). From the outer face of the beams 


are projections which carry a continuous 
cantilevered canopy 9 ft. wide ; brackets 
to carry crane-beams project from the 
inner face. These projections are part of 
the precast concrete diaphragms (Figs. 5 
and 6) which were cast and prestressed on 
the site on the Freyssinet system and 
placed in the shuttering before the beams 
were cast; the cables.in the beams were 
held in place by passing through holes in 
the diaphragms. Forty-one cables, each 
having twelve 0-2 in. wires, were arranged 


Fig. 6. Precast Diaphragms for Main 
Beams, with Cables in Position. 
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parabolically in the side walls and 
horizontally in the bottom 


position on pads at 15 ft. centres (Fig. 5) 
Each beam weighs about 27 tons 
The rear wall of the hangars comprises Between the transverse 


beams are pre 
reinforced concrete columns at 30-ft 


stressed precast concrete purlins made on 
centres, reinforced concrete beams at the the long-line system in 


a factory at Iver 


eaves, and a filling of reinforced concrete These carry the aluminium roof sheets 
panels 6 in. thick toa height of 24 ft.gin., the roof lights are carried on precast 


with glazing above. reinforced concrete beams 


PRECAST RC LANTERN INSITU JOINT 


= 
SPAN SECONDARY 
BEAMS ATISCENTRES 
WITH 4° WEBS & FLANGES | 
rig. 7. Cross Section through Transverse Beams. ., 


Fig. 8. Erecting Transverse Roof Beams. 


The beam Fis 4 25 he workshops which Alt so It wide 
and 7 are of tee section, with a top flange by goo ft. long, are built with columns 
2 ft. wide and a web 6 ft. dee p both precast on the site 


and beams precast in 


members are 4 mm. thick These beams a factory the floors are a combination 
were precast in part ft. long, the holes of precast and in-situ concrete lhere 
for the cables being formed at the time is a row of reinforced concrete column 
of casting fhe parts were assembled on along the centre of the building at 15 ft 
the ground with precast anchor-blocks at intervals These columns were precast on 
each end, the joints mortared and eight the site and have brackets which carry 
cables inserted When they were pre- prestressed roof (and floor beam of 
stressed the beams were hoisted = into yo-ft. span which were precast and pre 
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Fig. 9. 


stressed on 
floor 


the long-line system. The 
comprises precast beams at 8 ft 
centres spanning between the main beams, 
with precast slabs between them The 
concrete topping fills the grooves in the 
beams and slabs and embeds the re 
inforcement projecting from the beams 
Where the precast beams rest on the 
main beams, in-situ concrete was placed to 
form tee-beams Ihe outer walls of the 
workshops are of reinforced concrete 
5 in. thick, lined with wood-wool slabs 


which are used as permanent shuttering 


the stores building (Fig. 9) pre 
stressed roof beams carried on reinforced 
concrete columns at 14 ft 
the external walls \ row of columns 
42 ft. apart along the centre divides 
the width of the building (100 ft.) into 
two 50-ft. spans. Prestressed I-beams 
resting on brackets cast on the columns 
and extending throughout the length of 
the building carry 


centres along 


prestressed — cross 


Interior of Stores Buildings. 


also of I-section, 


centres and span 


beams, which are at 
14 ft 50 ft. from the 
central beam to the external wall columns 
The roof is constructed with prestressed 
purlins spanning between the 
beams and carrying aluminium 
except where roof-lights occur 

lights are set 


CTOSS 
sheets, 
the roof 
In precast concrete units 
These beams were made on the long-line 
system in a factory 

In September 1952 one of the hangar 
and workshop wings and the storehouse 
were completed. The second wing Is now 
under construction 

The architect is Mr. Keith 
The main contractors are Messrs 
& Hannen and Cubitts, Ltd., in collabora- 
tion with the Prestressed Concrete Co., 
Ltd. Mr. A. E retained by 
the contractors as consulting structural 
engineer. The factory-made members 
were supplied by the Concrete Develop- 
ment Co., Ltd 


Murray 
Holland 


Beer 1s 
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Two Large Gasholder Tanks. 


fue gasholder tanks described have both forcement are formed by welding the 
recently been completed and were designed ends of the medium high-tensile bars 


and constructed by F. C. Construction This results in a considerable saving in 
Co., Ltd. The tank at Sheffield is for the weight of steel required 
the East Midlands Gas Board and that at The main wall, which varies in thick 


Cheltenham for the South Western Gas ness from 3 ft. at the bottom to 1 ft. at 


3o0ard the top, 1s designed to resist hoop tension 


Fig. 2. 


Gasholder Tank at Sheffield during Construction. 


only, the restraiimg moment at the 
bottom being climinated by the use of 


Tank at Shefheld. 


[his tank (Fig. 1), which is the largest a watertight sliding joint The wall is 
reinforced concrete gasholder tank yet covered with a water-resisting membrane 
constructed in this country, 1s 230 ft held in place by a lightly-remforced con 


diameter and 44 ft. 9 in. deep, with the — crete wall 6 in. thick Ihe top of the 
top 15 ft. 6 in. above ground level and wall (Fig. 2) carries the guide-carriages 
will accommodate a_ five-lift spirally for the gasholder and forms a cantilever 
guided gasholder of 8,000,000 cu. ft walkway 5 ft. wide which also acts as a 
capacity to be built by Newton, Chambers — stiffener resisting horizontal wind loads 


& Co., Ltd All the reinforced concrete The central portion of the tank 1 an earth 


is 1: 2:4 mixture, and main reinforce- dumpling,’ made watertight with clay 
ment is medium high-tensile steel the puddle after the erection of the gasholdes 
design stress in which is 20,000 Ib. per The top of the dumpling follows the ong 
square inch. Continuous rings of rein inal slope of. the ground (about To in 12 
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and the sides are retained by a vertical 
wall varying in height from 4 ft. to 15 ft. 
The outer and inner walls are 11 ft 
apart and are supported by a slab which 
also supports the steel “ lifts '’ of the gas- 
holder when the holder is deflated. The 
slab is cast on solid rock for part of its 
length, and the remainder is supported by 
mass concrete piers and short precast 
concrete piles driven to rock. Gas inlet 
and outlet pipes enter the tank through 
the bottom, and are carried up outside 
the tank in reinforced concrete shafts 
which are separated from the tank wall 

Ihe ground has been levelled around 


the tank, the backfill on the low side 
being retained by a wall about 20 ft, 
distant from the tank. This wall is 


designed as a curved band resisting ten 
sion only, with anchorages at each end, 
and is supported on short columns and 
footings 


Tank at Cheltenham. 


This tank is 183 ft. diameter by 34 ft 
deep and is to accommodate a spirally 
guided gasholder with a capacity of 
3 million cu. ft Ihe tank (Fig. 3) is 
sunk in the ground to a depth of 24 ft 
and has a flat reinforced concrete floor 
with a single central column to carry the 
load from the crown of the holder The 
floor is 6 in, thick except under the central 
column and where it forms an annular 
ring-beam 11 ft. wide which carries the 
outer wall and the steel “ lifts ’ when the 
holder is empty The whole of the tloor 
is of 1:14: 3 concrete and, after the 
holder is constructed and just before the 
tank 1s filled with water, the construction 


TANK 


t 


Gasholder Tank at Cheltenham. 
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joints will be covered with aluminium foil 
and bituminous sheeting to ensure water- 
tightness 

The wall of the tank, of vibrated con 
crete, varies in thickness from 1 ft. at 
the top to 2 ft. at the bottom and is 
designed to resist internal water pressure 
by circumferential reinforcement which ts 
welded at the laps. The walls are lined 
with a waterproof membrane of reinforced 
bitumen which is protected by a lightly 
reinforced concrete wall 6 in. thick. As 
it is considered that the continuous bitu 
men membrane will ensure the tank 
being watertight a 18.000 Ib 
per square inch 


stress of 
was adopted for the 
instead of the more usual 
per square inch. It 


reinforcement 


12,000 lb 


was also 


wre > 


considered safe to make an allowance for 
support to the wall by the active pressure 
of the earth \s it is not possible to 
determine with accuracy the restraint at 
the bottom of the wall in a tank of this 
size, the wall is separated from the base 
of the tank by a sliding joint which 
incorporates thin steel plates to seal the 
joint. The top of the wall has a kerb 
3 ft. wide which carries the 42 holder cat 
riages, the bolts for which are enclosed in 
pilasters equally spaced round the tank 
Ihe kerb resists the horzontal com 
ponent of wind loads transmitted to the 
carriages by the = steel superstructure 
This gasholder is to be built by the Oxley 
Engineering Co., Ltd 

In both tanks measuring devices have 
been incorporated to determine the in- 
crease in the diameter of the tanks at 
various points and at various levels when 
they are filled with water so that ‘ 
actual extensions can be compared witl 
the estimated extensions 
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Docks and Quay at Sunderland. 


\ pry dock recently constructed at Sun- 
derland for Messrs. T. W. Greenwell & 
Co. replaces a masonry and timber dock 
which was severely damaged during the 
War. 

The principal dimensions of the dock, 
which will accommodate a 32,000-tons 
tanker, are: Length, 675 ft.; width be 
tween fenders at the entrance, 87 ft. 6 in 
width between the copes, o& ft. ; depth 
from the top of the copes to the highest 
part of the tloor, 38 ft 7 in Fig. 1 
shows the dock looking trom the entrance 
before completion of the head wall, and 
Fig. 2 is a cross section 


rhe principal feature of the wall is the 


single vertical face with cantilevered 
altars. It is thought that this form of 
construction has not previously been used 
in Great Britain Access to the floor of 
the dock is by concrete ramps (Fig. 1) 
with a slope of 1 in 3, cantilevered from 
the wall, and vertical ladders of galvan 

ised mild steel fixed to recesses in the 
altars Ihe walls were conecreted in 
lengths of 50 ft. in lifts of about 4 ft., 
using timber shuttering. Joints between 
sections of the wall incorporate small pre 
cast concrete channel shaped members 
which were cast in the ends of each length 
of wall, bitumen being poured into the re 
cess to make the joint watertight (Fig. 3 


‘al 


Fig. 1..-View Towards the Head Wall. 
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Ihe floor is 5 ft. thick at the centre 
reducing to 4 ft. 6 in. at the toes of the 
walls. It was concreted in sections not 
exceeding 500 sq. ft. in area, which were 
arranged so that the joints between the 
sections were not continuous. Kubble 
drains discharging through ball type pres- 
sure relief valves into channels at each 
side of the floor are provided to relieve 
the water pressure beneath the floor and 
behind the lower parts of the walls. The 
concrete for the tloor and the walls was 
a 1:6 mixture Granite coping stones 
were not used as it was considered that 
the concrete was sufficiently durable 
The gate of the dock is of “ box’ type, 
92 ft. 6 in. long by 35 ft. deep by 6 ft. 6 in 
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DOCKS AND QUAY AT SUNDERLAND. 


Vertical Joint in Wall. 


wide all welded of mild steel. The seal 
of the gate is unusual, comprising a mild- 
steel billet with 
gate and a stainless steel strip set in the 
faces of the concrete quoins and the sill 


20° 10 exposed 
face of dock wil 
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Fig. 4.--Cross Section of New Quay. 
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DOCKS AND QUAY AT SUNDERLAND, 
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Fig. 5.._Main Cross Beams of Quay. 


Extension of Existing Dock 
and Quay. 

In addition to the construction of the 
new dock, the existing No. 2 dock has 
been extended by 50 ft. and the fitting- 
out quay has been extended by 210 ft 
A cross section of the new part of the 
quay is shown in Fig. 4. The quay its 
an open-piled structure comprising 177 
reinforced concrete piles 14 in., 15 in., or 
16 in. square and between 7o ft. and 
77 ft. 6 in. long. The heads of the piles 
of each frame are connected by a rein 
forced concrete beam (Fig. 5) supporting 
longitudinal beams which carry the deck 
slab on top of which ts 3 ft. of filling The 
frames are stiffened by reinforced con 
crete walings placed both longitudinally 


Lectures on 


Tue following lectures have been arranged 
by the Ministry of Works. Admission free 

Concrete Placing and Formwork, by 
L. J. Murdock. Connaught Hall, Blackett 
Street, Newcastle-upon-Tyne. Januar, 
13. 7 pm 

Essentials of Good Concreting, by E. H 
MacMillen. Schofield Technical College, 
Park Road, Mexborough. January 15 
7.15 p.m. At the Technical College, 
Church Street, Barnsley. January 27 
7.15 p.m. 
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and across the width of the quay & ft 
below the heads of the piles They were 
connected to the piles by cutting away 
the concrete of the piles and casting them 
in the recesses so formed 

The fenders between each frame of piles 
consist of blocks of concrete each weigh 
ing 17 tons and suspended by four chains, 
4 ft. long, attached to the walings The 
blocks were cast in shuttering suspended 
above their final position, so that when 
the shuttering was struck the blocks were 
supported by the chains which allow a 
movement of 2 ft. both horzontally and 
vertically 

The consulting engineers were Sir Wil 
ham Halcrow & Partners, Inst.C_E., 
and the work was carried out by the 
Demolition and Construction Co, Ltd 


Concrete. 


Essentials of Good Concreting, by 5 
White Kirby Girls’ Secondary Gram 
mar School, Roman Road, Middlesbrough 
January 28. 7 p.m 

Cement and Concrete, by Philip Good- 
ing. Technical College, Bolton. January 
19 7-15 p.m 

\ debate on Old and New Methods 
of Building. Technical College, Coulden 
Place, Stoke-on-Trent. January 2! 15 
p.m 
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CONCRETING A STEEL FRAME 


fue building shown in Fig. 1 
framed structure encased in concrete, and 
faced with red bricks, measuring 177 ft 
by 135 ft. by 71 ft 


staircases 


is a steel 


high The floors and 
reinforced concrete 
The contractors agreed to complete the 
building in ten months after the 
frame erected Ihe concrete en 
casing of the columns and beams and the 
reinforced concrete floor of each story had 


are of 


steel 


Was 


to be done in three weeks to meet this 
programme, and at the end of November 
the work was one month ahead of the 


Fig. 2. Supports for Beam Shutters. 
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STRUCTURE 


Concreting a Steel Frame Structure. 


(CONCRETE 


programme fo allow interior work t 
proceed, the asphalt was laid on the root 


immediately after concreting the root 
slab and before the brickwork was half 
way up All the shuttering was hung 
by special bolts from the structural 
steelwork Fig. 2 shows the shuttering 


for a beam and Fig. 3 shows the beams 
after the shuttering has been stripped 
and with the bolts and supports left in 
position ready to carry the shuttering for 
the floor slab 

The building is for the Singer 
facturing Co., Ltd. The 
Messrs. Frank Burnett & 
contractors Messrs 


Manu 
architects are 
J0oston, and the 
Hugh Leggat, Ltd 


= 
Fig. 1. 
| ‘ | 
Fig. 3. 
= January, 1953 


TR, CONSTRUCTIONAL 
{ & ENCINEERING —— 


REINFORCED CONCRETE FACTORY AT HARWICH. 


A Reinforced Concrete Factory at Harwich. 


A FACTORY recently completed for the 
Standard Yeast Company at Dovercourt 
Bay, near Harwich, has several unusual 
features. -On a site which slopes away 
from the approach road are the three 
buildings which comprise the factory and 
the offices and the laboratory The two 
factory buildings are connected by a foot- 
bridge at first-floor level. Other build- 
ings on the site are a gatehouse, a boiler 
and a fitting shop and stores 

rhe western part of the main factory 


house 


on clay, and these tanks are incorporated 
in a deep raft. The tanks, which are 
about 15 ft. 6 in. deep inside, are of con- 
crete lined with thin steel sheets (Fig. 2) 
which were welded mainly on the site 
The steel sheets were erected on a concrete 
siab about 2 ft. thick and were used as 
shuttering for the walls and also as rein 
forcement, besides protecting the concrete 
from attack by The steel 
sheets were bonded to the concrete by the 
lattice stiffening struts (Fig. 3) which 


molasses 


Fig. 1. The Main Factory Buildings. 


wide and 
height of 


long by 
with a 


building is 107 ft 45 ft 


has four stones total 
44 ft This portion (Fig. 1) comprises 
reinforced concrete columns and 
with brick walls along the sides between 
ground and first-floor level and for the 
full height at the ends The sides of the 
upper three On the 
roof are reinforced concrete water tanks 
© ft. high and covering an area of about 
26 ft. by 42 ft 


floors, 


stories are of glass 


Steel Sheets used as Shuttering and 
Reinforcement. 

The entire space below the ground level 

of this part of the factory Is occupied by 

tanks used te ] 


lasses The site ts 
January 


store mo 


stabilised the sheets before the concret 
Was placed 

The eastern part of the building, 107 ft 
long, 26 ft. wide, and 50 ft 
of two stories supported on 
concrete columns (Fig. 4 
two are insulated 
fermenting tanks arranged in two 
along the sides of the building and pro 
jecting from it The bottoms of the tanks 
are above ground and the ground 
floor, due to the sloping site, is at the 
level of the bottom of the molasses tanks 
under the western part of the factory 
\ccess to the fermenting tanks is from the 
first floor Conerete pipes were 
shuttering for the columns and 
in place 


high, consists 
reinforced 
Below these 
steel 


stores stainless 


level 


used as 
were left 


Fig. 2. Steel-sheet Lining to the 
Molasses Tanks. 


Fig. 3.—Part of the Steel-sheet Lining 
to the Molasses Tanks. 


Fig. 4..-The Eastern Part of the Main Factory Building. 
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REINFORCED 


Prestressed Concrete Bridge. 

\ prestressed concrete bridge, with a 
span of 30 ft., connects the two buildings 
comprising the factory The bridge forms 
a flexible joint between the two buildings 
and is constructed of four prestressed 
precast beams, two at floor level and two 
at roof level, between which are precast 
concrete slabs. The beams are carried 
on several layers of roofing felt in pockets 
6 in. deep formed in the columns The 
ends of the beams are separated from the 
faces of the pockets in the columns by 
fibre board, } in. thick 

Beneath the second factory building, 
which is 200 ft. long by 44 ft. wide by 
yo ft. high, there are also tanks for the 
storage of molasses, and a cellar The 
molasses tanks were constructed in the 
same manner as those previously de 
scribed. The northern part of this build 
ing has a barrel vault roof, 3 in. thick, with 
circular glass roof-lights, and covers an 
area of 85 ft. by 44 ft. Although there 
are columns along the sides of the build 
ing they form a frame for the windows 
only, as the stiffness of the roof is such 
that it spans the length of the building 
The southern part is similar im construc 
tion to the other factory building. 


New Type of Prestressed Slab. 

The laboratory and office building is 
100 ft. long by 20 ft. wide, with reinforced 
concrete columns cast in situ at about 
11 ft. intervals along each side and pre 
stressed precast concrete beams of 20 ft 
span The reinforced concrete columns 
were cast with notches formed in them to 
receive the ends of the prestressed pre- 
cast beams lhese beams are 20 1n deep 
by & in. wide and contain two cables each 
comprising twelve o-2 in. diameter high 
tensile steel wires lhe beams were cast 
on the = site One cable was tensioned 
before erection and the second, which 
passed through the columns, was ten 


Fig. 5. Cross Section through 
Shishkoff Slabs. 
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Fig. 6.—-Floor Slabs Ready for 
Prestressing. 


sioned after the beam was 1n_ position 

The tops of the beams are rebated to 
form seats for the floors and roof, which 
are of an unusual type of prestressed 
concrete slabs known as Shishkoff slabs 

These were manufactured on the site by 
the general contractor under licence from 
the Prestressed Concrete Co., Ltd The 
slabs are formed of hollow members, 1 ft 

wide by 4 in. deep (Fig. 5) made in 
lengths of 3 ft. 5 In Three of these 
members were then placed in line, with 
j-in. joints between them and solid con- 
crete at the ends, to form a slab to ft, 
6 in. long and concrete was placed in the 
central space and to form a topping 1 in 
thick The concrete was a I: 2:4 mix- 
ture with ?-in. aggregate and a water- 
cement ratio of 0-5 lhe slabs were rein- 
forced for handling purposes with two }-in 
mild steel bars, one near the top of the 
slab and one near the bottom lhe floors 
and roof were constructed by laying the 
slabs on the beams and placing a cable 
comprising two diameter high 
tensile wires in the grooves between the 
slabs and at the level of their neutral 
axes (Figs. 5 and 6 The cables pass 
from one end of the building to the othe 
through holes formed in the beams 
They were tensioned from one end only 
by a jack exerting a force of 7500 Ib. and 
were anchored at each end by means of a 
wedge in a small steel cylinder bearing on 
to the solid concrete ends of the slab 

\fter the wires were te nsioned the groove 
between the slabs were filled with concrets 

The consulting engineers were Mess 

Ove Arup & Partners for whom M1 
David du R. Aberdeen acted as consulting 
architect Ihe design of the prestressed 
concrete work was by the Prestressed Con 
crete Co., L.td., and the general contractors 
were Bovis, Ltd 
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BOTTLING STORE AND GOODS SHED. {CONCRETE 


Bottling Store at Bishop’s Stortford. 


fue main bottling-hall (/7 1) at the ing basement the low head-room in the 
new premises at Bishop's Stortford for basement and the proximity of very old 
Benskins Watford Brewery, Ltd., con brick walls had to be considered in the 
sists of eight 3-pinned portal frames each = design of the floor and column Lhe 
of 65 ft. span built in situ Ihe purlins architect is Mr. G. A. Bethell, A.ROEBON., 
which carry the glazing and asbestos the consulting engineer Mr \\ ( 

cement roof are of precast reinforced con Andrews, O. BLE M.1.C.] andthe 
crete Phe frames span across an exist contractors Messrs. Howard barrow, Ltd 


Goods Shed at Bury St. Edmunds. 


ture framework of the shed (fig. 1) con prestressed conerete beams 
sists of six pairs of in-situ reimforced tensioned eaves beams ar 
concrete columns supporting partially long and rest on mbs on the 
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WATER FILTRATION PLANT AT CROYDON, 


column. The main beams were post- 
tensioned and are 77 ft. 3 in. long sup- 
ported on the heads of the columns or 
at the centres of the spans of the eaves 
beams. The main beams support pre- 
tensioned purlins and are 1 ft. 5 in. deep 
at the ends and 4 ft. deep at the centre 
In addition tothe prestressing cables they 
are reinforced with unstretched high 
tensile twisted steel wires The beams 
were not fastened down but their weight 
is relied upon for rigidity. The main 
beams were cast on the site by the con- 
tractors and are prestressed by the 
Magnel-Blatonsystem ; the smaller beams 
were made at the works of Anglian Build 


ing Products, Ltd., Lenwade, Norfolk 
The main beams were hoisted into posi 
tion by two cranes as they could be sup- 
ported only at their ends, whilst the 
others could be supported at any point 
and required only one crane. The build- 
ing was erected in two portions to allow 
work to continue in the existing shed 
until the first portion was available ; the 
existing shed was then demolished and 
the second portion completed 

The shed was built for British Kailways 
(Eastern Region) under the direction of 
Mr. J. I. Campbell, M Inst.C_k., Chief 
Engineer The contractors were Messrs 
Charles R. Price 


Water Filtration Plant at Croydon. 


CIRCULATING water for condensing 
system at the Crovdon generating 
station is obtamed from the etfluent from 
the nearbv sewage farm of the Croydon 
Corporation Before passing nto the 
circulating system, the effluent passes 
through a Paterson filtration plant and 
is chlorinated by a Wallace & ‘Tiernan 
equipment Phe filtration plant consists 
of a reinforced concrete and brick struc 

ture 210 ft. by 70 ft. by 20 ft. high Large 
panels of timber shuttering and the con 
tractors’ type of composite steel and 


timber panels, 4 ft. 6 me by 3 ft 
wide, were used in the construction of the 
reinforced concrete work No water 
proofing agents or sulphate-resisting com 
pounds were added to the concrete when 
mixing, but after construction the mternal 
surfaces were treated with magnesium 
silica thuoride Phe plant was constructed 
for the British Electricits \uthority 
South Eastern Division lhe consulting 
engineers were Messrs. C. S. Allott & Son 
and the contractors were Concrete Piling 


Ltd 
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Power Station at Plymouth. 


THE new station at Plymouth 
(Fig. 1) 1s adjacent to the existing power 
station on the Cattewater, a tidal estuary 
at the mouth of the river Plym. The 
work, which included a new wharf, started 
in 1445,and part of the power station has 
been in operation since December, 1051 
Full production commenced in 1952 
The site is in an old quarry on beds 
of hard limestone, and the foundations 
required the excavation of 100,000 tons 


powe! 


of rock and the 
of quarry 
tions 


removal of 7 3,000 tons 
The concrete founda- 
reinforced with tons of 


waste 
are 1000 
steel 

The turbine house is 460 ft. long by 
go ft. wide by 78 ft. high. The reinforced 
concrete bases for the turbo-alternators 
are 70 ft. long by 16 ft. wide and are 
built to a height of 26 ft. above basement 
level 

The station is a_ steel-framed 
building with concrete floors supported 
on rolled steel joists at close centres. 
The roof is of precast concrete slabs. 

The brick shaft shown on Fig. 1 is 


power 


44 


300 ft. high with an internal diameter 
at the top of 16 ft it is supported on 
a brick-faced concrete stool, 28 ft square 
by 83 ft. high, which is supported by a 
concrete foundation 6 ft deep by 4o ft 
long by 30 ft. wide 


Duct Construction. 


Ihe turbine house is surrounded by 
reinforced concrete cable tunnels leading 
to external cable tunnels 


which were 


driven through rock and are 7 ft 
by & ft 
ness of the walls and roof of 15 in 
shuttering for the more complicated por 


wide 
3 In. high with an average thick 


The 


tions of the ducts was of timber faced 
with metal sheets and was made by the 
contractor. Water for the cooling system 
is pumped from the river through ducts 
along the length of the turbine house 
and discharges to the river through an 
outlet culvert. The cooling-water intake 
structure is 116 ft. long by 53 ft. wide, 
the screen, suction, and pump chambers 
being about 23 ft. below the mean high 
water level of spring tides ; consequently 
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all the work was done in a sheet-piled 


cotterdam The whole of the structure 
is in reinforced concrete, the thickness of 
the walls, generally 2 ft., being largely 
determined by the need to provide suffi- 
cient weight to prevent the structure 
floating. The ducts are 6 ft. high and 
from 3 ft. to 5 ft. wide. The outfall is 
a funnel-shaped structure about 50 ft. 
long, 13 ft. wide at one end and 66 ft 
wide where it discharges into the river, 
the depth at this point being about 20 ft 
It is of reinforced concrete with walls 
and base 1 ft. 6 in. thick and a roof 
10 in. thick 

water entering 
concrete 


To reduce the velocity of 
lines of 
wide by 


the river, two 
columns, 2 ft. 6 in 


TIMBER FENDERS 


CRANE RAILS 


POWER STATION AT PLYMOUTH. 


placed in position. Where the piers? are 
supported on piles the pipes were tem- 
porarily supported by a crane while being 
filled with concrete The remainder of 
the piers are 1 ft. g in. square and were 
precast to lengths ascertained by divers 

The braces for the wharf are of two 
main types, namely a beam 1 ft. 9 in 
deep by 1 ft. wide and about 18 ft. 9 in 
long, and a brace formed of two members 
each 1 ft. 6 in. by 1 ft. cast in the shape 
of a cross and joined at the bottom by 
a tie 2 ft. deep by 1 ft. wide. The overall 
height of this brace is 13 ft. 6 in. and 
the length 17 ft. The ends of the straight 
braces are U-shaped. When the members 
were in position on the piers splice bars 


TRAVELLING HOPPER RAILS 


MLWS 
-8 240D 


RCCYLINDER SITTING 
ON PILE OR ROCK 


2 ft. deep, are placed in the mouth of 
the outfall 
The Wharf. 

The wharf is 570 ft. long and is a series 
of reinforced concrete piers supporting a 
beam-and-slab deck stiffened by precast 
concrete low-water level A 
section through the wharf is shown in 
Fig. 2 The piers are supported either 
directly on the rock or on hollow precast 
reinforced concrete piles 1 ft. g in. square 
in lengths up to rio ft A description 
of these piles and their manufacture was 
given in this journal for January, 195! 
The front row of reinforced concrete piers 
consists of 4-ft. diameter concrete pipes 
filled with concrete by tremie after being 


braces at 


1— January, 


1453. 


PIERS OR PILES SITTING EXISTING RIVER 
ON ROCK 


Fig. 2..-Cross Section Through Wharf. 


SANS 
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MASS 


WALL CONCRETE PIER 


were put in the joint lapping with the 
bars projecting from the brace, and 
starter bars for the column were added 
The whole joint was then concreted, the 
U-shaped section acting as 
and asa protection to the 
as the tide rose 


shuttering 
unset concrete 


Ash and Dust Bunkers. 


The two lower bunkers (Fig. 3) are for 
and are 32 ft. 10 in. by 2o ft 
inside by about 24 ft. deep to the bottom 
of the hopper the bunkers ts a 
reinforced concrete slab supported on 
beams which carry and 
veyors The floor extends over the whole 
area of the structure and is about 4&5 ft 
long by 30 ft. wide The two dust 


ashes, 
Below 
ash 


coal con 
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POWER STATION AT PLYMOUTH. (CONCRETE) 


bunkers, which are at a higher level, are — reinforced concrete bases 6 ft. 6 In. square 
36 ft. by 20 ft. inside by about 30 ft by 3 ft. deep 

deep. Above them are two floors con- The consulting engineers appointed by 
taining machinery for dealing with the the British Electricity Authority” are 
dust ;+ the structure is 83 ft. 3 in. high Messrs. L. G. Mouchel & Partners, Ltd., 


Fig. 3. The Ash and Dust Bunkers. 


in this section lhe construction is en who also designed th ash and dust 
tirely of reinforced concrete Ihe walls bunkers for Messrs. Babcock and Wilcox, 
and hopper bottoms are S in. thick Ltd Ihe contractors for the civil engi 
The main structure 1s supported by ten neering work were Messrs. John Laing 
columns, 2 ft. 6 in. square, carried on and Son, Ltd. 


New Year’s Honours. 


INCLUDED in the list of New Year's honours are the names of Dr. W. H. Glanville, 
C.B-E., Director of the Road Research Laboratory, Department of Scientific and 
Industrial Research, who is appointed a Companion of the Order of the Bath, and 
Mr. Ove N. Arup who has been appointed a Coramander of the Order of the British 
Empire. 
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500,000 GALLONS ELEVATED 


TANK, 


A 500,000-Gallons Elevated Tank. 


IHE water tower for the Tendring Hun- 
dred Waterworks Co. at Horsley 
Kssex, has a capacity of 500,000 gallons 
contained in two annular-shaped tanks 
[he inner tank contains 150,000 gallons 
and the outer tank 

The foundations comprise 
piles, 1 ft. 2 in. square by 32 ft. 6 in. long, 
spaced at about 4 ft. centres The piles 
were made with high-alumina cement to 
resist the sulphates contained in the clay 
Phe maximum calcu 
tons and the 


Cross, 


350,000 gallons 
217 precast 


and ground-water 
lated load on any pile is 37 


> 


January, 


piles were driven to a set of not more than 
1 in. for ten blows of a hammer weighing 
2) tons falling through 3 ft. 6 in. Each 
pile required about 1500 blows to obtain 
the required set 

The tanks are supported by three rings 
of columns. The outer ring comprises 
twelve columns 3 ft. 6 in. by 3 ft 
section, the intermediate ring twelve 
columns 2 ft. by 1 ft. 4 in., and the inner 
ring six columns All the reinforced con 
crete columns are supported on a rein- 
raft, 3 ft. 6 in. thick, cast 


In CTOSS 


forced concrete 


ig 
Fig. 1.—-Tank Nearing Completion. 
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A 500,000-GALLONS ELEVATED TANK. 


on the pile-heads. The height from the 
top of the raft to the underside of .the 
floors of the tanks is 78 ft. 3 in. The 
outer columns are tied at their tops by a 
ring-beam 9 ft. deep by 1 ft. 4 im wide 
and by twelve radial beams 4 ft. 6 in 
deep by 2 ft. wide which support the floor 
of the tank. A concrete wall 5 in. thick, 
extending from the raft to the bottom of 
the tanks, connects the intermediate ring 


(CONCRETE 


The outer wall of the tank is 1 ft. thick 
fora height of 14 ft. and 9 in. thick for the 
remainder ; the dividing wall between the 
tanks is 1 ft. 6 in. thick for a height of 
5 ft., 1 ft. for a height of 9 ft., and o in 
for the remainder The wall of the access 
shaft is 8 in. thick for the whole height 
The floor is 1 ft. 3 in. thick and the roof 
9 in. (Fig. 2) 

The floor of the tank is covered with 


tnt 


4 Top Water Level 


concrete 


steps carned on {'S 
Central column 


DETAIL ATA 


Fig. 2. 


of columns. The inner columns are 
braced at four levels by radial and ring 
beams. A helical staircase of reinforced 
concrete, within the main wall of the tower, 
provides access to intermediate galleries, 
valve platforms, and, through a shaft of 
5 ft. 6 in. diameter, to the roof of the tank. 

The internal diameter of the outer tank 
is 73 ft. and that of the inner tank 40 ft 
The internal height of the tanks is about 
21 ft. 3 in, and the height of the top 
water-level is gg ft. above ground level 
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Section Through Tank. 


Copper Flashing 
DETAIL aT B 


three coats of asphalt to a total thickness 
of 14 in., and the walls of the tanks with 
g in. of asphalt applied in two coats 

The tank was designed in accordance 
with the Code of Practice for Water 
Retaining Structures issued by the 
Institution of Civil Engineers. The con- 
crete mixtures were 1:2:4 for the 
columns and foundations and 1: 1-6: 3:2 
for the tank. The total load on the 
foundation when the tanks are full ts 
about 5770 tons 
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The design for the tower was prepared 
v Mr. W. A 3urrows, M.I.Mech.E., 
M.LWLE Engineer of the Tendring 
Hundreds Waterworks Co., 1n collabora 
tion with the Indented Bar « 
Engineering Co., 


Concrete 
Ltd., who also prepared 


GAS-WASHING 


PLANT AT BRISTOL. 


the details of the 
work 


reinforced concrete 
[he contractors for the work in- 
cluding the piled foundations, are Messrs 
W. & C. French, Ltd The cost of the 
piled foundation was 49260, and the tende1 
price for the water tower was 440,011 


Gas-washing Plant at Bristol. 


His washing-plant is at the Stapleton 
hktoad, Bristol, works of the South Western 
Gas Board (Bristol Sub-division), and in 
cludes underground tanks for the storage 
and separation of the tar and liquor 
rhe of the tanks are just above 
ground level, and the maximum depth is 
22 ft 

The ground was consolidated filling to 
an average depth of 5 ft. over sandy 
clay extending down to sandstone rock 
about 17 ft. below the surface. The rock 
was not at a uniform level, and it was 
necessary to cut 7 ft. or 8 ft. into it in 
places. No blasting was allowed. The 
sandy clay overlying the rock deterior 
ated on exposure to the weather and was 
considered unsuitable for a foundation 
Therefore the shallower tanks, which 
were to have been constructed on the 
sandy clay, were built on a filling of 
plain concrete The excavation and con 


roofs 


Fig. 1. 
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carried out during the 
winter months. The filling and clay 
were difficult to retain since the holes 
were 20 ft. deep and clear floor and wall 
space were required for fixing steel and 
placing concrete; they were therefore 
close-boarded, with timber beams 30 ft 
long spanning across the top which were 
removed when the first two lifts of wall 
were concreted Fig. 1 shows the rein 
forcement for one of the tanks, and in 
the background is the wall of another 
tank 

Six underground tanks have been con- 
structed, and owing to the restricted site 
they are in line with only 3 in. clearance 
between each The gaps are filled with 
sand and will be sealed at the top with 
waterproof compound. Allowance was 
made for heavy plant loads on the roofs, 
amounting in the case of two of the three 
liquor tanks to 150 tons. These tanks are 


creting were 


Reinforcement of Tank. 
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GAS-WASHING PLANT 


yo ft. long, 31 ft. wide and 22 ft 
and contain crude ammoniacal liquor, 
tar, and tar oils. A central roof-beam 
is supported by three columns: 15. In. 
square, and cross beams will carry stor 
age tanks for concentrated ammoniacal 
liquor (laden weight So tons) which will 
be placed on the main tank roofs 

The main works road will extend along 
one side of the tanks and will be used by 


deep 


Fig. 2. 


heavy vehicles 


Heavy plant was passing 
throughout the work, and the walls of the 


tanks were designed to resist this sur 
charge as simple cantilevers prior to the 
construction of the roof The depths of 
the tanks vary considerably, the largest 
tank (54 ft. long by 31 ft. wide) being 
17 ft. deep and the virgin liquor tank 
(33 ft. long by 31 ft. wide) only & ft 
deep. Since the tanks are so close 
together, the deep tank walls are designed 
to resist the surcharge from the shallow 


50 


AT BRISTOL. 
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tanks are lined with alkali- 
bricks set im = special mortar 
The same protection has also been ap- 
plied to internal columns, and the soffits 
of the roofs are painted with a com 
pound as a protection against fumes 
These precautions are necessary to make 
that there are no leaks, since the 
liquor would attack service pipes in the 
ground around the plant 


tanks hie 
resistant 


sure 


Square-twisted 


Reinforcement of Foundation. 


reinforcement bars were used throughout 
Before the tanks were lined they 
tested bv filling with water for 
davs. No leakages occurred and one tank 
caused some surprise by showing a gain 
of 2 in. in level; this was found to be 
rainwater entering through 

uncovered access holes in the roof 
rhe plant includes a two-story water 
treatment house; a large exhauste: 
house with a reinforced concrete basement 
joined to one of the main tanks by a rem 


wert 


several 


caused by 
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forced concrete tunnel; an electric sub 
station: a de-tarret with a rein 
forced concrete flat roof which carries two 
towers 20 ft. high: and _ foundations 
including a circular base for a reaction 
tank 25 ft. high imposing a_ peripheral 
load of 140 tons Fig 
the reinforcement in position for a row of 
plant foundations. 

\ concentrated ammoniacal-liquot 
plant house has been constructed at the 
side of the underground tanks This 
building carnes, on its roof, decarbonators 
and stills 30 ft 


house 


2 shows some of 


high and weighing more 


A School at 


school shown in 
during 1952 and accommodate 450 
pupil \n infants added 
later, and the kitchen with ancillary rooms 
and boner 
for SSo pupil 
pleted include a_ three-stery 
building 214 ft. long, 31 ft 
23 ft. wide (Fig. 2 
Is ft 
The suspended 


I was completed 
will 

school will be 
will eventually be used 
Ihe buildings now com 


house 


classroom 
high, and 
and an assembly hall 
high, and 42 ft. wide 
roots are ot 


lony 


and 


tloors 
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A SCHOOL AT SOUTHAMPTON. 


than 300 tons The building is sup 
ported on nineteen piles driven down into 
the sandstone rock 

The work has been carried out under 
the direction of Mr. Charles R. Ingham 
M.Inst.Gas E., the Sub-divisional man 
ager, and Mr. T. W. Clapham, Divisional 
production engineer. Mr. J. A. Newton, 
chief draughtsman of the Board, super 
vised the work on the site The design of 
the reinforced concrete and supply of stee! 
were by the Square Grp Reinforcement 
Co. (Bristol), Ltd The main contractors 
were Messrs. Nott, Brodie & Co., Ltd 


Southampton. 


composite in-situ and precast reinforced 


concrete construction supported by rem 
such a manner 
and the in-situ 
topping monolithic with the 
beams of the This enables the 
overall depth of construction to be re 
duced and the in-situ topping forms the 
beams 


forced concrete frames in 


that the precast beams 
become 


frames 


compression tlanges of the 
of the frames in the 
adopted but 


main 
lhe arrangement 
that 


classrooms is usually 


af 
Fig. 1. 


A SCHOOL AT SOUTHAMPTON. (CONCRETE 


the shape of the frames is emphasised by with double columns are provided in the 
placing the outer columns on the inside — top story. 

face of the walls. This allows the face The roof of the assembly hall slopes 
of the upper story to project beyond the longitudinally from the central frame to 
ground-floor columns. ‘The soffits of the wards the ends of the building, and con 
slabs of the three main staircases of sequently the two-pinned reinforced con 
the classrooms are flat without stringers crete frames have columns of varving 
or lintels. The roofs are insulated by heights. Details of the central frame are 
2 in. of foamed-slag concrete and, toavoid shown in Fig. 3 

cracks in the in-situ topping on the roof The architects are Messrs. Lyons «& 
of the classroom building, expansion joints Israel, A.A.R.I.B.A., with whom the 
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Fig. 2.. Section Through Classroom Building. 


i j 4 gis 
yt 


«| 


Fig. 3. 


Assembly Hall Frame. 
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Fig. 4. 
Borough Architect, Mr. L. Berger, Dip 
Arch., A.R.I.B.A., and the Borough Engi- 
neer and Surveyor, Mr. F. L. Wooldridge, 
M.I.C.E., co-operated in matters con- 
nected with the building and the site 
Ihe consulting engineers for the struc- 


WAREHOUSE AT LIVERPOO! 


Assembly Hall. 


tural work are Dr. W. Hajnal-hWony 
A.M.1.C.E., and Mr. S. M. Myers, B.S« 
A.M.1.C_E. The contractors are Messrs 
RK. H. Lynn & Co., Ltd., and the precast 
‘“Myko”’ beams were supphied bv the Bath 
and Portland Stone Firms, Ltd 


Warehouse at Liverpool. 


Parr of one of the floors of a six-story 
warehouse recently constructed in Liver 
pool for Messrs. Joynson is ilustrated 
above The which may be 
used for storing materials such as hemp, 
cotton or cork, Comprises two buildings 
each 100 ft. by 40 ft. with columns at 
20-ft. centres Ihe floors are flat 
8 in. thick with drop panels 9 ft. square by 
3 in. thick and are designed for a super- 
imposed load of 5 cwt. per square foot. 
The columns are reduced in diameter at 
each floor level from 3 ft. at the 


warehouse, 


slabs 


base 


January, 1953. 


ment to 1 ft 

The concrete was 
distributed by pumping through a 6-1n 
diameter pipeline. One floor 
was constructed every three weeks and 
both buildings were completed within a 
vear. The centering was in panels & ft 
by 4 ft. supported on steel scaffolding 

The architect is Mr. Neville A. Holt, 
F.R.E.B.A., and the reinforced concrete 
engineers the Grip Steel Bar Co., Ltd 
The contractors Messrs Tysons 
Contractors), "td. 


3 in. at the top floor 


weigh-batched and 


concrete 


were 
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FLOOD PROTECTION WORKS AT GAINSBOROUGH. (CONCRETE 


Flood Protection Works at Gainsborough. 


[Ht purpose of the works described is to 
prevent the town of Gainsborough from 
being inundated when the river Trent 1s 
in flood, such as has occurred on two 
occasions within the past twenty-five 
years. Gainsborough is situated on the 
right bank of the Trent about 25 miles 
upstream of its contluence with the Hum 
ber, and hes well within the tidal reach 
Ihe river front has a length of nearly 
1} miles and comprises forty-seven separ 


Fig. 1. 


Fig. 2. Reinforcement of Facing 
shown in Fig. 1. 
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Reinforced Concrete Face to Existing Brick Wall. 


ate properties of varying lengths and of 
many different forms of construction. 
The necessary measures had in some cases 
to be varied ten times within the extent 
of a single property by reason of varia- 
tions in the existing construction In 
order to provide a small freeboard above 
the highest level which it is estimated 
that the river might reach, it was neces- 
sary to increase the height of the frontage 
by over 6 ft. in some part lor only 


one-tenth of the total length did the 
existing wall provide an adequate tlood 
barrier 

Nearly half of the old river walls were 
re-faced either by (a) Driving steel sheet 
piling a few feet riverwards and providing 
anchorages comprising steel tie-bars and 
reinforced concrete anchor-beams, with a 
reinforced concrete backing as a seal to 
the upper portion of the piling, or (b) An 
external reinforced concrete encasement 
built in coffterdam and bonded to existing 
brick river walls, with supporting piling 
at close intervals, and rising above the 
existing ground level in the form of a 
reinforced concrete parapet These en 
casements, which increased in thickness 
from yg in. to 2 ft. just above mud level 
were carried well down into a_ tirmetr 
stratum in order to obtain an adequate 
seal at the bottom Fig. 1 shows one of 
these encasements about 200 ft. long and 
with an overall height of 20 ft., and Fig 
shows the reinforcement 

The protection work to the remaindet 
of the properties was dealt with by a 
variety of measures, as follows 

(1) \ reinforced concrete thood wall 
standing about 5 ft. above ground-level 
and carried down a maximum of o ft 
below ground-levei in order to obtain an 
adequate seal with the underlying clay 
Chis is supported on 12 in. by 12 in. rein 
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(Br PROTECTION WORKS AT GAINSBOROUGH. 


forced concrete piles at 7 It. 6 in. centres 
Part of this work is seen in Fig. 3 

2) A. reinforced) concrete cantilever 
wall nearly 6 ft. above ground-level with 
the heel carried down to form a seal with 
the underlying clay The reimforcement 
of such a wall is seen in Fig. 4 and part 
of a wall of this design 1s shown in Fig. 6 

(3) A reinforced concrete parapet built 
on top of an existing brick river wall after 
its uppermost 2 ft. or so had been de 
molished. together with a reinforced con 
crete supporting slab at ground-level with 
a reinforced concrete tin to develop 
additional! earth resistance 

3) A remforeed concrete parapet on 
top of existing steel sheet piling, with re 
inforcement securing the parapet to the 
top of the piling The parts dealt with 
in this manner can be distinguished im 
fog. 5 by the extra depth of concrete at 
the top of the piling 

5) Vanous methods of strengthening 
old brick river walls, the most frequently 
adopted being the construction of a rein 
forced concrete cantilever wall with the 
vertical stem cast against and bonded inte 
the bncekwork and with a long horizontal! 
beam mr led with a heel to develop 


additional earth resistance well away from 
the frontage 
existing work comprised a river wall with 
thre 


a bri k 
existence 


Fig. 


In some cases, where 


warehouse superimposed 


of cellars necessitated the 


3. 


Flood Wall 5 ft. above 
Ground Level. 


Fig. 4. Reinforcement of Cantilever Wall shown in Fig. 6. 
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FLOOD PROTECTION WORKS AT GAINSBOROUGH. (CONCRETE) 


Fig. 5. Reinforced Concrete Parapet on Existing Steel Sheet Piling. 


tical stem of the new work having a height The work 
of 10 ft. April 


was carried out between 
, 1950, and November, 1952, for the 
At doorway openings along the frontage Trent River Board. Mr. W. H. Haile, 
portable timber flood-gates with rubber O.B.E., M.Inst.C.E., 
seals around the perimeter have been pro- the Board, and the 
vided for use upon the receipt of a flood 
warning 


is the Engineer of 
consulting engineers 
who were responsible for the design and 
supervision of the works were Messrs. 
Lewis & Duvivier. Concrete Piling, Ltd., 
were the contractors. The cost of the 
work will be about 


$160,000, 


Cement and Concrete Association. 


THE Scottish office of the Cement and 
Concrete Association is now at 2 Rutland 
Square, Edinburgh. The telephone num- 
ber is Fountainbridge 5085 


HESTERFIE 
CHES Lo @ WORKSOP 
.INCOLN 
BAKEWELL / 
NEWARK 
bd NOTTINGHAM 
BELPE ai | 
BURTON- c 
@MELTON 
ON RENT @ LOUGHBOROUGH MOWBRay/ 


Trent Gravels 
10.000 tons per week 
Washed & Crushed |} in. to § in. 


deliveries guaranteed and keen competitive prices 
quoted. Send for samples and prices. 


TRENT GRAVELS LTD 


ATTENBOROUGH NOTTS 
: Telephone: Beeston 54255. 
Fig. 6.—Cantilever Wall. 
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REINFORCED CONCRETE AT A 


STEEL WORKS. 


Reinforced Concrete at a Steel Works. 


TH! 
Steelworks of Messrs. John Summers & 
Sons, Ltd., at Shotton, on the banks of 
the river Dee are on marshy ground the 
level of which has been raised by sand 
dredged and pumped from the estuary of 


the rivet rhe reinforced concrete work 


extensions of the Hawarden Bridge 


includes foundations for two blastfurnaces 
a gas-holder, cast house and stoves, ore 
vard, and sinter plant \ reinforced 
concrete bridge has been erected over the 
entrance road to carry 
to the works 

The foundations of 


the railway track 


the blastfurnaces 


Fig. 2._-Foundation for Stoves. 
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REINIORCED CONCRETE AT A 


are 64 {t. diameter and consist of 16 ft. 6 in 
of reinforced concrete on 6 ft. of plain 
concrete. The shuttering is shown in 
Fig. 1 and the foundation for one furnace 
is shown at the top of Fig. 2. The 
foundations for the stoves are about 
137 ft. by 46 ft., and are of reinforced 
concrete on plain concrete \ brick flue 
passes through the foundations (Fig. 2 
to convey the gases from the stoves to 
the chimney. The area of the pit is 
210 ft. by 115 ft. and the walls vary in 
height from 21 ft. 9 in. to 17 ft. 3 in, 
the thickness being 2 ft. at the top and 
4 ft. at the base. A reinforced concrete 
slab 11 ft. 6 in. wide by 1 ft. o in. deep 
forms the base of the walls The slurry 
tank is 138 ft. diameter and comprises 
a slab 1 ft. thick sloping 1? in. in 1 ft 
towards the centre, surrounded by a rein 
forced concrete wall 1 ft. 6 in. thick 
Fig. 4 shows the south wall of the ore 
yard which ts 1065 ft. long by 45 ft 
high. It is a counterfort wall with a 
slab 2 ft. thick The foundations of the 
ribs are 51 ft. long (/rig. 3) The counter 
forts contain a steel stanchion which sup 
ports a beam 8&8 ft. deep by 3 ft. wide 
extending along the top of the wall 
Ihe tloor of the vard has an 


average 


Fig. 4. 


STEEL 


WORKS. 


(CONCRETE 


Fig. 3. Foundations in Ore Yard, 


thickness of 1 ft., and in the vard are 
two repair pits and two skip pits The 
bottom of the skip pits are 15 ft 
the level of the ground wate: 
The work was carried out under the 
direction of Mr. J. Fo Ro Jones, chief 
engineer of Messrs. John Summers & Sons, 


Ltd 


bel 


onstruction 
onard kan 
designs of Messrs 
Ltd, | 
and the F.C. Construc 


The civil engineering « 
was carried out by Messrs. Le 
clough, Ltd., to the 
Head Wrghtson & Co 
& S. Division 
Co, Ltd 


South Wall of Ore Yard. 
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(& FUNNEL FOR GLOUCESTER MAIN DRAINAGE. 


Tunnel for the Gloucester Main Drainage. 


THE tunnel shown in Fig. 1, which has 
recently been completed, 1s the first part 
of a scheme to improve the stormwater 
and foul drainage of the citv of Gloucester 
It is 8 ft. diameter internally and 7865 ft 
long, and was driven at a uniform gradient 
of 1 in 730 at an average depth of 4o ft 
through blue lias clay The greater pro 
portion of the length of the tunnel 1s 
parallel to the Gloucester and Berkeley 
canal, but at the southern end the tunnel 
passes under the canal, and the work was 
done in compressed air at a pressure of 
12 lb. per square inch 

Ihe outer lining comprises six precast 
reinforced concrete segments bolted to 
gether with ?-in. diameter black steel 
bolts and nuts \ dovetailed groove was 
formed around the internal edges of each 
segment and caulked, where the ground 
was dry, with a «1:1 mixture of high- 
alumina cement and sand mortar Where 
the ground was wet a sealing compound 
was used. In both cases the bolt holes 
were made watertight by domed washers 
and grummets 


Fig. 2. Shuttering for In-situ Concrete. 
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TUNNEL FOR GLOUCESTER MAIN DRAINAGE. 


The segments are of channel section, 
2 ft. wide and about 5 ft. 3 in. long, their 
outer faces being part of a circle of to ft. 
diameter. The depth overall of the seg- 
ments is 6 in. and the thickness of the 
three panels between the two interme- 
diate ribs is 2 in.; each segment weighs 
4 cwt. and is lightly reinforced for hand- 
ling purposes. High-alumina_ cement 
concrete was used because of the sulphate 
in the ground. Grouting holes were 
formed in the centre of each segment. 

The segments were erected by hand, 
four men being required to handle each 
one. As soon as possible after the erec- 
tion of a complete ring the space between 
the outer faces of the segments and the 
ground was pressure-grouted with neat 
Portland cement grout. The recessed 
panels of the four lower segments were 
filled with 1: 3:5 concrete, using ordin- 
ary Portland cement, to provide a uniform 
face against which the engineering brick 
inner lining of the sewer could be built 
later. The shuttering for this is shown in 


(CONCRETE 


Fig. 2. The upper two segments were 
filled with common brickwork at the time 
of building the inner lining because of the 
difficulty of placing concrete in this 
position 

The consulting engineers responsible for 
the design and supervision of the scheme 
are Messrs. John Taylor & Sons, acting 
jointly with the City Engineer and Sur- 
veyor, Mr. J. H. Goodridge, A.M.I.C.E. 
The main contractors were Messrs. Mar- 
ples, Ridgway & Partners, Ltd. The 
precast concrete segments were manu- 
factured by Shockcrete Products, Ltd., at 
Hoddesdon, Herts 


FOR SALE. 


FOR SALE. Sacks, bags, and curing cloths for sale. You 
want the best type and quickest delivery. Write Jonn 
Braypvon, Ltp., 26 The Highway, London, E.1. Tele- 
phone: ROY'al 1044 


FOR HIRE. 


FOR HIRE. Lattice steel erection masts (light and heavy), 
30 ft. to 150 ft. high, for immediate hire. Brtiman’s, 
Terminal House, London, S.W.1. Telephone Sloane 
5259. 


Vermiculite for insulating concrete 

shel! roofs or any other type of roof, 

make sure of the very best material by sending 
for samples and prices of DOHM VERMICULITE. 


167 VICTORIA STREET ° LONDON, S.W.|I. 


OHM -LTD- 
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Prestressed Precast Tower Frames. 


Tue frame shown in Fig. 1 supports the = concrete members prestressed by the 
external lead-sheet lining of, and gives  Lee-McCall system and comprises four 
access to, a ‘‘ Glover” tower at the 12-in. square columns at 11 ft. 6 im 
Chemical Products Works of the South centres and 35 ft. high It as braced 
Eastern Gas Board. The Glover tower with horizontal members 9 in. by 6 in 
is a vertical brick stack built inside the every 4 ft. 3 in. (Fig. 3) A concrete 
tower and lined externally with sheet platform 3 ft. wide is provided at the 
lead which is attached to timber members — top for access to the sulphuric-acid sprays 
bolted to the beams of the frame The rhe precast frame was constructed on a 
tower is used for de-nitrating and con- reinforced concrete substructure The 
centrating sulphuric acid precast members consist of fourteen 

The frame is constructed of precast portal frames of inverted U-shape, thir 
teen o-in. by 6-in. cross beams, four short 
columns, and four platform beams and 
slabs (Fig. 2). All the precast members 
that were to be prestressed were rein- 
forced only to resist the stresses due to 
handling, whilst the platform beams and 
slabs are of precast reinforced concrete 
fhe first two portal frame members to 
be erected were fitted with mild steel 
baseplates 2 in. thick, and these were 
centred over the pockets for the holding 
down bolts. Sufficient space was left 
beneath the baseplates for threading the 
nuts on to the high-tensile bars The 
next pair of portal frames was then 
erected on top of these but with the beams 
at right angles to the lower pair, and this 
sequence was continued until the seven 
pairs had been placed Then followed 
the short columns, and finally the plat 
form beams 

In the columns of the lower three 
portal frames were formed 1}-in. diameter 
holes for }-in. and }-in. diameter high 
tensile bars Prestressing in the vertical 
plane was carned out at three levels, but 
first the horizontal cross beams below 


were prestressed The columns were 
stressed at the levels of the third and the 
sixth member, and at the level of the 
platform beam. Each column has two 
j-in. diameter high-ten ile bars in the 
top section, four in the middle section 
and four }-in. and two $-in. diameter 
high-tensile bars in the bottom section 
Ihe reinforced concrete platform slabs 
were bolted to the platform beams 
Supersulphated metallurgical cement 
in at: i$: 3 nominal mixture was used 
throughout, except for the jomts where 
high-alumina cement was used, and the 
concrete had a strength of 7150 Ib. per 
square inch at the time of stressing 
(wo frames of this type have been erected 
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Fig. 3. 


substructure 20 ft 
high (Fig. 1) and the other on a new 
substructure 12 ft.6in. high. The design 
was prepared by the South Eastern Gas 
he contractors for the precast 


existing 


ene on an 


Board 
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PRESTRESSED PRECAST TOWER 


FRAMES. 


Details of Frame. 


Liverpool Artificial 
The Demolition & 
Ltd., constructed the 
and pre 


members were the 
Stone Co., Ltd 
Construction Co., 
new substructure and erected 


stressed the frames 
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DOMED ROOFS IN SHELL” CONSTRUCTION. 


Domed Roofs in ‘ Shell ’’ Construction. 


fue roofs of the assembly halls at the of 6 in. square-mesh welded fabric The 


Salisbury Koad and Grange Park Primary ring tension at the springing is resisted by 
Schools, Enfield, for the Middlesex County mild steel bars placed cir umferentially 
Council, are “shell” domes 43 ft. in The combined reinforcement and center 
diameter with a rise of 4 ft. 4 in. Atthe ing was placed with the ribs running 
crown there is a circular light & ft. circumferentially, and was supported by 
diameter Details are shown in Fig. 1 curved scatfold tubes radiating from the 
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Fig. 1. Details of Shell Dome. 


Each dome is 2} in. thick increasing to crown. These tubes, 


6 in. at the springing, where the concrete — ported by other tubes arranged to form 
is continued for a distance of 1 ft. 3 In a series of rings Precast concrete slabs 
beyond the wall to form a gutter. The — were used as shuttering for the projecting 
dome (Fig. 2) 1s supported by a circular — gutter 
reinforced concrete beam, from which it 
is separated by a layer of bituminous felt 
The reinforcement of both of the domes 
consists of “ Ribmet’’, which was also 
used as permanent centering, and a layer 


In turn, were sup- 


Ihe concrete was a 1:1): 3 mixture 
with a maximum size of } in. for the coarse 
aggregate. It was placed in concentri 
bands, about 3 ft. wide, commencing at 
the springing. The soffit of the dome was 
64 January, 1953 
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svary, 1953. CONCRETE AND CONSTRUCTIONAL ENGINEERING — 


STEEL FORMS 


The Multiple System of Interlocking 
STEEL SHUTTERING 


for in-situ concrete construction 


> 


GUARANTEED HAND RIVETED CONSTRUCTION 
THROUGHOUT 


ENORMOUS STRENGTH ALTHOUGH LIGHT IN WEIGHT 
ENGINEERED WITH ACCURACY AND PRECISION 
BUILT LIKE A SHIP FOR ENDURANCE 
EACH UNIT A COMPLETE ASSEMBLY 
NO LOOSE PARTS — LOW MAINTENANCE 
POSITIVELY NO WELDING YEARS OF HEAVY USAGE 


A. A. BYRD AND CO., LIMITED 


210, Terminal House, Grosvenor Gardens, London, S.W.1! 
"Phone: SLOane 5236. "Grams: Byrdicom, Wesphone, London. 
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FIREPROOF FLOO 


The most adaptable System of 
Suspended Hollow Concrete 
Floor and Roof Construction 
for large and small spans. 


ment and Hollow 
Blocks laid on Trian 
scopic Centers. 


Showing uniform concrete soffit. 
Obtained without use of slip tiles. 


The Two-way Reinforced Flo 


distribution of point loads 


Centers. 


EMBerbrook 3300 (4 lines) 


efficiency and economy, employing 


the original system of stee! Telescopic 


IMBER COURT + EAST MOLESEY + SURREY 
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Showing Two-way Reinforce- 
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(& DOMED ROOFS IN “ SHELL” CONSTRUCTION. 


Fig. 2.-Shell Dome at a School at Enfield. 


finished with a rendering of cement and Walter Lawrence & Co., Ltd., and Messrs 
vermiculite, and a waterproof membrane <A. Roberts & Co., Ltd. The reinforce 
with an aluminium-coloured surface was ment was supplied by the Expanded 
applied to the exterior of the shell Metal Co., Ltd., to the design of Mr 

The domes were constructed by Messrs C, V. Blumfield, AMM.ILC.E. Mr. C. G 
Bradford & Co., Ltd., and the general Stillman, is’ the County 
contractors for the schools were Messrs, Architect 


Prestressed 


Concrete 


Cable Covers Limited are by far the largest suppliers in this country of anchoring equipment for the manufacture of 
prestressed concrete 

Since the introduction of the C.C.L. Dead Ends, Single-Ended and Double-Ended joints for HT wire the demand is 
increasing because it is being proved that these wire grips are most economical and dependable 

if you are interested in prestressing, write to us to-day for further details. 


CABLE COVERS LTD. 


ST. STEPHEN’S HOUSE WESTMINSTER, S.W.! 
TELEPHONE : ELMBRIDGE 724! 
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WATER PURIFICATION WORKS NEAR LICHFIELD. 


(CONCRETE) 


Water Purification Works near Lichfield. 


THE Seedy Mill water purification works 
for the South Staffordshire Waterworks 
Company are situated 3$ miles outside 
Lichfield on the Uttoxeter road, and con- 
sist of the treatment plant for the water 
impounded by Blithfield reservoir at a 
point approximately seven miles north of 
Seedy Mill. The works are capable of 
treating 15 million gallons a day and con- 
sist of twenty-four rapid gravity filters, 
four accelators, chemical-house, pump- 
house, pure-water storage tank, and sludge 


Fig. 1. 


treatment works. During the past vear 
work has been proceeding on eight rapid 
gravity filters and two accelators 

The accelators were constructed under 
licence from the Paterson Engineering 
Co., Ltd., for the purpose of coagulating, 
clarifying and softening the water, and 
operate on the sludge-blanket principle 
Keach accelator has a capacity of 3} million 
gallons per day. The outer shell is a 
reinforced concrete circular wall 64 ft 
diameter, decreasing in thickness from 
14 in. at the base to 9 in. at the top of 
the tank. The inner tank is conical in 
shape, the walls being supported at 15- 
degree intervals by radial walls. The 
space between the inner and outer walls 
is used for CO, for stabilisation after lime 
softening, the radial support walls being 
used as baffles. 
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The central structure is supported from 
the base of the conical wall by twelve 
precast legs, and is of a lightweight con- 
struction to reduce the load on the conical 
wall. The shell is reinforced with ribbed 
expanded metal and a small amount of 
mild steel bars ; the expanded metal was 
plastered with 1: 3 cement mortar to a 
thickness of 24 in. The draw-off channel 
and platform slabs were constructed after- 
wards in reinforced concrete. The depth 
of water in the tank is 18 ft. 4 in. The 


Internal Structure of Accelator. 


floor slab slopes to a central sump from 
which sludge is drawn off periodically 
Clarified water is drawn off at the top of 
the tank through an inner and outer 
annular channel connected by a launder 
The eight filters have a capacity of 
5 million gallons per day. There are four 
filter shells on each side of the operating 
gallery, which is under cover, and the 
walls of which are of brick The shells 
are each 17 ft. 6 in. by 25 ft. by 12 ft. 2 in 
deep. The raw water influent channel 1s 
of box section, and extends inside the 
filter shells the complete length of the 
tanks. Beneath the filter shells is a re- 
inforced concrete storage tank of 110,000 
gallons capacity divided into halves each 
72 ft. 3in, by 25 fi. by 6ft. 2in. deep. The 
walls are carried on footings and a foun- 
dation beam The floor slabs were con- 
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An easy 

and certain 
method of re- 
taining the maxi- 


mum moisture con- 


tent in newly-laid 
concrete. It can be used 
by unskilled labour on 


horizontal and vertical surfaces. 


RITECURE is sprayed on the concrete surface and forms a cellophane-like skin which ensures the 
retention of the maximum amount of moisture in the concrete. It has been effectively and 
economically used on over six million yards of roads, runways, floors, cooling towers, etc, in this 
country and for many million yards of concrete abroad in extremely high and low temperatures 
and varying climatic conditions. Its use is backed by a highly skilled Technical Service with an 
extensive experience in concrete curing. For full details, send to 


STUART B. DIGKENS, LTD. 


36 VICTORIA STREET, LONDON, 8.W.1. TELEPHONE: ABBEY 4930 
WORKS: OLD MILTON STREET, LEICESTER TELEPHONE: LEICESTER 20390 


| 


CONSTRUCTIONAL 
ENCINEER: 


structed independently and consist of two 
layers with staggered joints. The tank 
is divided by baffles at 9 ft. 1} in. centres 
forming supports to the floor-slabs of the 
filters. Beneath the operating gallery are 
the waste-water, pure-wate! and wash 
water suction channels, all in reinforced 


concrete. Pure water can be drawn oft 


Fig. 2. 


WATER PURIFIC 


“ATION WORKS NEAR LICHTIELD. 


from either end of the tank. Above the 
operating gallery is an elevated wash 
water tank of 50,000 gallons capacity 
supported on pre erected steel frames 
encased in concrete. The wash-water 1s 
pumped up to the tank from the wash- 
water suction channel and distributed by 
gravity to each filter 


Internal Structure of Accelator during Construction. 


Internal Cone of Accelator. 
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SEWAGE DISPOSAL WORKS Al 


Ihe engineer of the South Stattord 
shire Waterworks Company is Mr. R. A 


Kobertson, M-Inst.C.E. The design 


lHrst works (Fig. 1) comprise screening 
chamber, detritus channels (Fig. 2) and 
flow-recording chamber, three sedimen 
tation tanks, one storm-water tank, four 
percolating filters, two humus tanks (Fig 
3), pumping station, and sludge-drying 
beds The screening chamber and the 
detritus channels are of the usual type 
and presented no particular difficulties 
nm construction 

[he sedimentation tanks are rectangu- 
lar, each tank being divided into two by 
a wall; the compartment on the inlet 
side is 25 ft. by 25 ft. 2 in. and the com 
partment at the outlet end ts 48 ft. 11 in 
by 25 ft. 2 in. The storm-water tank is 
of the same type and ts 2g ft. 11 in. wide 
The three sedimentation tanks and the 
storm-water tank are adjacent to one 
another and were built as a single struc 
ture. The two humus tanks are similar 
in design except that they have only one 
compartment measuring 22 ft. 10 m. by 
50 ft [he storm-water, sedimentation, 
and humus tanks are all of a similar type 
of construction. The floors are rein- 
forced with expanded metal and the walls 
are of plain concrete. The concrete 
was a 1:2: 3 mixture throughout 


Shuttering for Battered Walls. 


The floors have a fall of 12 in. from the 
outlet end to the inlet. The height of the 


WILLINGTON. 


Sewage Disposal Works at Willington, 
Co. Durham. 


(CONCRETE) 


of the reinforced concrete work is by Mr. 
H.C. Ritchie, M.Inst.C.E. The contrac- 
tors are Messrs. Thomas Lowe & Sons, Ltd 


walls varies from 5 ft. to 6 ft. to the 
underside of the coping in the case of the 
sedimentation and storm-water tanks, and 
from g ft. 4 in. to 1o ft. 4 in. in the case 
of the humus tanks. These walls, which 
are battered on both sides, have a uniform 
width at the top of 18 in., and a uniform 
width at the bottom of 3 ft. 6 in., in 
order to preserve the rectangular shape 
of the floors lo ensure watertightness, 
no ties or bolts through the concrete 
were permitted 

\fter considering the use of A-shaped 
frames to shutter the full height of the 
walls, cantilever clamps were used and the 
concreting carried out in 3-ft. lifts The 
shuttering panels were of timber; the 
dimensions were 3 ft. 6 in. by 12 ft., so 
that a panel could be handled by two men 
The cantilever clamps were fitted over 
each lift of shuttering at 3 ft. centres 
Since the clamps were designed for use 
with vertical shuttering, it was necesary 
to pack between the clamps and_ the 
panels with wedge-shaped blocks cut 
from 9-in. by 3-in. timber. Since the 
varying height of the wall coupled with 
uniform widths at the top and bottom 
resulted in the slope on the face of the 
wall varying continuously along its 
length, the face of each wall is not a plane 
surface ; this is not, however, noticeable 
totheeye. Each pair of wedges used with 
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Reinforced Concrete Gas-Washing Plant in course of construction by us for the South Western 
Gas Board at Bristol. The work was carried out under the direction of Mr. Charlies R. Ingham, 
M.inst.Gas.E., the Sub-Divisional Manager 


NOTT BRODIE 
& CO. LTD. 


CIVIL ENGINEERING 


CONTRACTORS 


REINFORCED CONCRETE - PILING 
RAILWAYS - BRIDGES - HEAVY 
FOUNDATIONS and GENERAL 
CIVIL ENGINEERING CONSTRUCTION 


60 QUEEN SQUARE | BRISTOL 
Telephone: \Conmmacron® 24982 


SEWAGE DISPOSAL WORKS AT 


any clamp differed in dimensions from 
the wedges for the adjacent clamp ; for 
this reason a set of wedges was made 
for the sedimentation tank and storm- 
water tanks, and a different set for the 
humus tanks. Each pair of wedges had 
to be in its proper position and care had to 
be taken that they were not changed 
about during the stripping and re-ere« 

tion of the shuttering. In spite of these 
complications it was found that this 
method was as quick and cheap as the 
normal method with ties or bolts. The 
bottom lift was erected on a slope directly 
on. the floor of the tank. The second and 
subsequent lifts were erected level so 
that the second lift in each case varied 
1 ft. in depth from one end to the other 

This has not affected the appearance of 
the finished work and appeared to be the 
simplest way of avoiding the need for 
special tapered shuttering for the bottom 
lift, with consequent waste of timber. 
\ll the walls are finished with a precast 
concrete coping. 

The walls of the percolating filters were 
parallel, and since it was not considered 
necessary to take such precautions to 
ensure watertightness as in the case of the 
tanks, the usual method of shuttering with 
ties through the walls was adopted. 


Hummus Tanks. 


WILLINGTON. 


(CONCRETE) 


Fig. 2.—Detritus Channels and Flume. 


The work was carried out for the Crook 
and Willington Urban District Council, 
whose Surveyor is Mr. Sydney Hall. The 
consulting engineers are Messrs. JD. 
Balfour and Sons, of Newcastle-on-Tyne, 
and the contractors were Tarslag, Ltd_., 
who also made the precast concrete 
copings at their factory at Stockton. The 
value of the contract, inclusive of all the 
sewerage leading to the works, was about 
490,000 
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CONCRETE 
MISCELLANEOUS ADVERTISEMENTS. 


AND 


Situations Wanted, 3d. a word: mini- 
mum 7s. 6d. Situations Vacant, 4d. a 
word minimum 10s. Other muscella- 
meous advertisements, 4d. a word : 10s. 
minimum. Boxnumber is.extra. The 
engagement of persons answering these 
advertisements 1s subject to the Notifica- 
tion of Vacancies Order, 1952. 


Advertisements must reach this office by 
the 23rd of the month preceding publication. 


SITUATIONS VACANT. 


SITUATION VACANT Designer draughtsman required in 
London head office of old-established reinforced concrete 


engineers specialising in hollow-type floor construction 
Progressive post. Write full qualifications and salary re 
quired 162, ALLARDYCE Pater, Lrp., 10g Kings 


way, London, W.C.2 


SITUATIONS VACANI The Trussed Concrete Steel Co., 
Ltd., Truscon House, 35-41 Lower Marsh, London, S.E.1, 
have vacancies for designers, detailers, and draughtsmen in 
their London, Birmingham, and Manchester offices. Pre 
vious experience in remtore ed concrete design and detailing 
is important. Five-days’ week and pension scheme 
Apply in writing to the above address, giving full particulars 
of age, education, and previous employment 


SITUATIONS VACANT. Experienced reinforced con 
crete designers required for Bristol and Sunburv-on 
Thames offices of reinforcement manufacturers. Positions 
offer opportunity to gain experience of wide range of 
structures. Attractive salaries offered to suitable appli 
cants. Applications in confidence, stating qualifications 
and fullest details of experience, to Box 2609, CONCRETE 
AND CONSTRUCTIONAL ENGINEERING, 14 Dartrnouth Street, 
London, S.W.1 


SITUATION VACANI Consulting structural engineer, 
Westminster, requires senior designer-draughtsman with 
first-class experience in reinforced concrete for responsible 
position Experience in structural steelwork an advantage, 
High salary and good prospects for suitable applicant 
Write in confidence stating age, qualifications, and full 
details of experience Box 3613, ConcRETE anv Con- 
STRUCTIONAL ENGINEERING, 14 Dartmouth Street, London, 


S.W.1. 


SITUATIONS VACANT. Leading and senior civil engin- 
eering draughtsmen required with experience of reinforced 
concrete work and foundations for heavy industrial build- 
ings and equipment. Also draughtsmen with experience 
of railway track layout. Permanent employment with 
good prospects to men with skill and initiative Pension 
scheme in operation Apply, stating age, expenence, wage 
required, and when at liberty, to Cuier Tecunicat ENoin 
EER, CENTRAL ENGINEERING DerraRTMENT, Dorman, 
Lons & Co., Lrp., G.P.O. Box 11, Royal Exchange, 
Middlesbrough, Yorks. 


SITUATIONS VACANT Draughtsmen required, fully 


conversant with steel formwork design Applicants must 
be energetic and progressive and prepared to undertake 
occasional journeys overseas The vacancy offers scope 


to men with ideas. Write fully, stating age and experience, 
etc., to HS/BP Acrow (ENGineerRs) Liv.,* South Wharf, 
London, W.2. 


SITUATIONS VACAN1 The British Reinforced Con 
crete Engineering Co., Ltd., require several qualifed 
designers and detailers with specialist experience for their 
Stafford, London and Newcastle-upon-Tyne Offices. Five- 
days’ week and staff pension scheme. Apply to B.R.C. 
ENGINEERING Co., Ltp., Stafford 


SITUATIONS VACANT. A well-known firm of construc- 
tional engineers require in their London office several 
reinforced concrete designers and draughtsmen for work 
on a large contract Write, stating age, qualifications, 
experience, and salary required, to Box M.469, c/o 
Streets, 110 Old Broad Street, London, E.C.2 


SITUATION VACANT. Old-established Tees-side firm 
requires section leader reimforced concrete designer 
draughtsman, fully experienced in designing ind detailing 


CONSTRUCTIONAL 


ENGINEERING 


xcu 


reinforced concrete structures, foundatior and other civil 
work Apply, giving full particulars and experience, quot 
ing reference “DD” to Box 3621, Concrete anp Construc 
TIONAL ENGINEERING, 14 Dartmouth Street, London 
S.W.1. 

SITUATION VACANI Research engineer required 
preferable with knowledge of reinforced concrete. Salary 
according to experience Box 32 CONCRETE AND Cor 
STRUCTIONAL ENGINEERING, 14 Dartmouth Street, Londo 

SITUATION VACANT Engineer sub-agent required 


either immediately or im a few months’ time for larg: 


liameter deep sewer in open cut and tunnel in North 
east England Applicant must be fully conversant with 
current tunnelling equipment, and operation of same in 
soft material with low pressure air. Apply in first instance 


with brief details of experience, to Box 3619 Concrete 
AND CONSTRUCTIONAL ENGINEERING, 14 Dartmouth Street 
London, S.W.1 


SITUATION VACANT. Contracts supervisor required t 
control erection of prefabricated concrete hutting and shed 
ding Able to organise and control erection gang Writs 
giving experience and salary required Or it, Lrp., Col 


brook By-Pass, Bucks. 
SITUATIONS VACANI Reinforced concrete detailers 


required for interesting work in drawing office of precast 
concrete engineer Write giving age, experience, and salary 
required, Lrp., Colnbrook By-Pa sucks 


SITUATIONS VACANT Iwo reinforced concrete de- 
signer-draughtsmen required by consulting engineers en 
gaged on structures for coal pr sration, coke oven and 
material handling plants. Progressive positions with ooca- 
sional site visits Knowledge of quantities an advantage, 
Applicants should be to H. N.C, Standard and have Insti 
tution of Structural or Civil Engineers examinations im 
mind See also below Write, stating age, expenence 

and salary required, to J. C. Hucues & PaktNeRs, 11 

Marylebone Road, London, N.W.1 


SITUATION VACANT Senior reinforced concrete 
designer with M.1.Struct.E. or similar qualification Able 
to act as section leader in the drawing office. Write 
stating age, experience, and salary required t« 1.C. 
ParTtNERS, 119 Marylebone Road, London, N.W.1 


GOVERNMENT OF NORTHERN IRELAND 


Applications are invited for the permanent and pension 
able post of assistant (structur al) engineer in the Direx 
torate of Works and Public Buildings, Ministry of Finance 
Salary scale—/600 {25-4750 * 430-4900 plus pay acd 
dition of 10%, on first {500 of salary and 5°), on remainder 
The commencing salary of {600 per annum is linked to 
entry at age 26 with an increase of one increment for each 
year above that age subject to a maximum entry point of 
(i.e., £875 10s. including Pay Addition Candidates 
must be Corporate Members of the Institution of Civil 
Engineers or (by examination) the Institution of Structural 
Engineers, and have had experience of reinforced concrete 
design applied to building structures Preference will be 
given to candidates who served with H.M. Forces during 
wartime, provided that such candidate can, or within a 
reasonable time will be able to, discharge the dutie 
efficiently. Application forms may be obtained from the 
SECRETARY, Civit Service ComMission, Stormont, Belfast 
to whom they should be returned together with copies of 
two recent testimonials not later than 16th January 19* 


SITUATION VACANT Reinforced conerete senior 


designer required for consulting engineer office in 
London. Commencing salary {1,000 pa Apply Box 
623, CONCRETE AND CONSTRUCTIONAL ENGINEERING 


14 Dartmouth Street, London, 5.W.1 


SITUATION VACANI Structural engineer, office im 
London, has vacancy for designer-detailer to work under 
semor engineers in reinforced concrete Must lw 
thoroughly experienced in detailing, and some knowledge 
of design only. Salary {750-4850 p.a wcording to 
experience. Details to Box 3624, Conc anp Con 
STRUCTIONAL ENGINEERING, 14 Dartmouth Street, London 
S.W.1. 


SITUATION VACANT. A reinforced concrete consultant 
Westminster, has vacancy for experienced detailer 
draughtsman Salary {450 to {650 4 Applications 
stating age and experience to Box 9625, CONCRETE AND 
CONSTRUCTIONAI ENGINEERING 14 Dartmouth Street 
London, S.W.1 
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MISCELLANEOUS 


MISCELLANEOUS ADVERTISEMENTS. 


(continued from p. x11) 


SITUATIONS VACANT. General civil and structural 
designer-draughtsmen required by Imperial Chemical 
Industries Limited, General Chemicals Division, to assist 
in the design of stee! and reinforced concrete structures for 
chemical plant Location, Runcorn. Salary dependent 
on age and experience Apply im writing, quoting E./43, to 
STAFF MANAGER, INoustRies Limiren, 
General Chemicals Division, Cunard Building, Liverpool 


SITUATIONS VACANT. Concrete design engineers 
Simon-Carves, Ltd., have four vacancies for reinforced 
concrete design engineers, Essential qualifications : First 
Class experience of heavy industrial structures and sound 
drawing. A good technical level, preferably Associate 
Membership of Inst.C.E., will be expected. Sa'ary accord 
ing to experience, but not less than (750. Excellent work 
ing conditions. Pension scheme in operation. Brief 
relevant applications to Stare & TRAINING Division 
(Ref. XZ 60), Simon-Carves, Lrp., Cheadle Heath, 
Stockport. 


SITUATION VACANT Scafttolding, shuttering, builders 
plant, Manufacturers wish to appoint qualified gentleman 
to organise and supervise the development of new lines in 
this field, Applicants with practical experience in rein 
forced concrete work, and good designer-draughtsman with 
knowledge of sales promotion, should apply to Box 3626, 
CONCRETE AND CONSTRUCTIONAL ENGINEERING, 14 Dart 
mouth Street, London, S.W.1, 


SITUATION VACANT Wanted for consulting engineer's 
othce, experienced detailer for reinforced concrete work. 
(,00d draughtsman with drawing office experience in rein 
forced concrete work Salary according to age and 
experience, Applicants should apply m= writing to 
I SAMUELY, & Hamilton Place, London, W.1, giving 
details of qualifications, experience, ete 


SITUATION VACANT. Chief assistant required for con 
sulting engineer's office, Westminster, First-class know 
ledge of reinforced concrete design essential. Salary 


(CONCRETE 


{1,000 p.a. or more according to experience. This appoint 
ment offers good prospects to suitable candidate. Apply 
giving full particulars to Box 3627, Concrete anp Con 
STRUCTIONAL ENGINEERING, 14 Dartmouth Street, London, 
S.W.1. 


SITUATION WANTED. 


SITUATION WANTED. Precast concrete. Estimator 
and quantity surveyor (Incorporated) with vast experience 
in all types of precast concrete structures seeks progressive 
situation as estimator, ©/S., produc tion manager, or 
technical sales representative. London preferred. Box 
622, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, S.W.1 


TENDERS. 


COUNTY BOROUGH OF BLACKPOOL. 


The Corporation are considering the provision of three 
Illuminated Archways for 
1. Preston New Road 
2. Poulton New Road 
3. South Promenade 
and tenders are invited for 
a) The supply of materials, construction and erection 
of the archways in concrete, metal or wood 
b) The electrical equipment, and installation required 
for the scheme of illumination by tungsten and cold 
cathode lighting 
Forms of tender, specifications, drawings, and general 
conditions may be obtained from the Hluminations and 
Public Street Lighting Officer, Electrical Services Depart 
ment, Kigby Road East, Blackpool. Tenders are to be 
addressed to the undersigned and delivered in a plain sealed 
envelope endorsed “ Illuminated Arches” (giving the 
reference number stated in the specification) to reach him 
not later than first post on Wednesday, 21 January, 1953 
The Corporation do not bind themselves to accept the 
lowest or any tender 
Trevor T. Jones, 
Town Clerk 


TRIANCO 


N°? K'2 Type 


BLOCK MAKING MACHINE 


Power Operated 
Folly Automatic 


This machine is specifically designed for 
the mass production of SOLID BLOCKS 
and is capable of producing 300 blocks 
per hour, which are jolted, compressed 
and extruded automatically. Fitments 
are also available for the manufacture of 
hollow blocks. 


TRIANCO LIMITED 
IMBER COURT, EAST MOLESEY, SURREY 
Telephone: EMBerbrook 3300 


Full specification will be sent on application 


BLOCK-MAKING MACHINES 
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this frog, 
won't stop concreting 


cement 


By taking special precautions—one of 
which is to use ‘417 Cement’— con- 
crete work can be carried on safely 
even during the most severe cold 
weather. Please write for booklet 
giving full details. 


cement 


QUICK SETTING—EXTRA-RAPID HARDENING 


The Cement Marketing Co. Ltd, Portland House, Tothill Street, SW1 
or G. & T. Earle Ltd, Cement Manufacturers, Wilmington, Hull 
The South Wales Portland Cement & Lime Co., Penarth, Glam. 
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FRED MITCHELL SON 


LIMITED 


Building Curl Onbrators 


anal Peal! Construction 


Vater Mains, Sewerage 


RIVER PLACE: CITY ROAD: MANCHESTER 


Telephone. Certral JOE 9 
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